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Sun Oi) Blends Lube Oils 


> 

Control Panel No. 1 of 
% Proportioneers % Blenders 
at Sun Oil Co. 


Blender mechanism regulated 
by Control Panei No. 1. 


Sun Oil Company’s new lube oil pack- 
aging plant at Marcus Hook Refinery, 
one of the world’s largest, employs two 
%Proportioneers% Continuous, Auto- 
matic Blenders to produce its finished 
products in a wide variety of formula- 
tions accurately to specifications. One 
of these blenders, five-ccomponent of 
350 g.p.m. capacity, regularly produces 
high v.i. oils and the other, seven- 
component of 350 g.p.m., produces low 
v.i. oils. These blenders can be quickly 
set to produce lube oils having a wide 
range of viscosity indexes, to any 
formula involving from one to twelve 
components, and in any quantity to its 
capacity of 350 gallons per minute. By 
providing for recirculation and by totaliz- 
ing each component, % Proportioneers% 
Continuous Automatic Blender provides 
a positive check of composition without 
wasting stocks. Flows are stabilized be- 
fore being combined in the blend mani- 
fold and even the largest capacity sys- 
tem can blend small batches with ex- 
treme precision. 


7o PROPORTIONEERS, INC. 7% 


Write to %PROPORTIONEERS, INC.%, 412 Harris Ave., Providence 1, R. I. 


Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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Centralized Control in Industries Farthered by 


Monitoring Systems . . 11 te ei eny eee 
Monitoring systema, developed in parailel “with graphic ‘panel systems, offer 
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/O Years of PROGRESS 


Progress can be measured in many ways... 

Our progress, for example, might be measured by 
comparing our original soda ash plant to our five 
great plants that today have the world’s greatest 
output of alkalies and associated chemicals. Or we 
might compare our early technical and research fa- 
cilities with our present laboratories—the world’s 


largest and best equipped for alkali research. 

But the way we like to measure our progress is by 
the steady year-by-year growth in the number of 
firms and individuals who continue to “specify 
Solvay.” It is their feeling toward Solvay and Solvay 


Products that has made this progress possible. 
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Chemicals 





Soda Ash * Coustic Soda 


CHLORINE AND CHLORINATED PRODUCTS 
Liquid Chiorine 
Monochlorobenzene 
Para-dichlorobenzene 
Ortho-dichlorobenzene 


ORGANIC PRODUCTS 
Methanol * Formaldehyde 


AMMONIUM AND POTASSIUM PRODUCTS 
Ammonium Chloride 
Ammonium Bicarbonate 
Caustic Potash 
Potassium Carbonote 
Sodium Nitrite 
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SPECIAL CLEANERS AND CLEANSERS 
For Laundries 
For Institutional & Industrial Cleaning 
For Food Processors 
For Bottling Plants 
For Breweries 
For Doiries 


CALCIUM CHLORIDE + NYTRON 


eh 
s= 
Syracuse, N.Y 
SOLVAY SALES DIVISION, Aliied Chemical & Dye Corporation, 40 Rector Street, New York 6. a. Y. 
? 
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PSC REFINERY TUBES 


PSC tubes are furnished in polymerization and other processes, in any of the 
any diameter up to 60”; like- | complete ranye of stainless and heat-resisting steels. 
wise in any alloy whatsoever. Tubes for heat exchangers, py- “Wil wii 
This unlimited range of PSC rometer protection, acid resist-  "MCKNESS 

welded alloy tubes accounts ance, etc. In any wall thickness pit 

for their wide application in up to 3/8”; temperatures to 3/16”... 
meeting the unlimited variety of heat, corrosion 2200°; butt-welded to make s/te" het: 

and oxidation conditions experienced in refineries. any required length. We also 3/8"... 

ANY SHAPE or DIAMETER UP TO 60” offer a wealth of experience in the precision ay 8 


tion of tubing assemblies to your designs. Write as to 


PSC welded alloy tubes are in use in every important your needs, or for address 
refining area. They are furnished for catalytic, of your PSC representative. 


ss 


“THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Allloys 
x + x* OFFICES IN PRINCIPAL CITIES *& & *& 
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Which one of 23 high temperature tube 
steels do you need? Ask the experts! 


MONG the 23 high temperature tube steels produced by 
Timken? there is one and only one which can solve yoér 
heat, pressure, corrosion, and oxidation problems and give you 
the best life/cost ratio, too. And metallurgists of the Timken 
Company can help you pick it. 





These metallurgists are recognized authorities in high 
temperature steels—have 21 years of experience and research 
behind them. With 23 analyses to choose from they can rec- 
ommend the one best tube for your job. And whichever tube 
you use, you can be sure of uniform quality; Timken closely 
controls quality from meit shop through final inspection. 


Let Timken’s “RSQ”—Rese.:ch, Supply, Quality — solve 
your high temperature tube problems. Ask 
the experts! The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 
6, Ohio. Cable address: “TIMROSCO”. 


Photo shows metallurgist at Timken determining the lattice structural characteristics of an alloy with X-ray diffrac- 
tion equipment. Research like this is a big reason for Timken's leadership in bigh temperature steels. 


VEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


Specialiste in alloy steel — including hot rolled and cold finished alloy 
steel bars —a complete range af stainless, graphitic and standard tool 
analyses —and alloy and stainless seam ess stee! tubing 
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“You rarely 
have to repair 
this 
steam trap 
mechanism” 


YOU SAVE TIME AND MONEY 
’ 


HE Armstrong hardened chrome steel valve 

opens wide and closes tight — with a snap! 
This eliminates throttling and consequent wire 
drawing. The Armstrong free-floating lever 
mechanism is almost frictionless, The bucket and 
valve lever assembly are 18-8 corrosion resistant 
stainless steel. The mechanisms of Armstrong 
steam traps for low and medium pressures are 
identical in materials and workmanship to those 
used in Armstrong traps for pressures to 1500 
psi, 900 F. 

There is nothing in an Armstrong trap to 
bind, stick, collapse or leak. Now is the time to 
quit working for your steam traps and buy the 
traps that will work for you. Call you: nearby 
Armstrong representative today. 


ARMSTRONG MACHINE WORKS 
852 Maple St., Three Rivers, Mich. 


x 


THE 36-PAGE ARMSTRONG 
STEAM TRAP BOOK contains 
complete data on the design, op- 
eration, selection and installation 
of steam t for all 
services. for your free copy. 


ARMSTRONG STEAM TRAPS 
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ATTAPULGU 


210 West Washington Squere, 





Here's an interesting case of small cause 
—big effect! “Small cause” is the inexpen- 
siveness of Attapulgus Fullers Earths and 
Porocel Activated Bauxites. “Big effect’ is 
the large number and intrinsic value of jobs 


these materials do for petroleum refiners. 


From the lightest hydrocarbons down to 
the heaviest lube and wax fractions, many 
of the finished products have received treat- 
ment by these sorptive minerals somewhere 
along the line. Odors, colors, tastes, mois- 
ture, acids, sulfur, fluorides and unsaturates 
are removed or converted; various reactions 


are catalyzed. 


Dept. W, 


CLAY COMPANY 
Fullersa Earth 


Most important, all these applications pay 
off. Attapulgus and Porocel adsorbents cost 
as little as one cent a pound. But each 
pound, properly applied to petroleum 
stocks, increases the value of these stocks by 


at least one dollar—a return of 100 to 1. 


So let's get together on your plans to 
improve quality, expand output, or both. 
You know a lot about the techniques 
involved in these processes; our engineers 
have made many important contributions 
to adsorbent technology. A blending of 
these two funds of knowledge should pro- 


duce optimum results. 


- POROCEL 
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Two or three 12x36x20 duplex horizontal steam driven opposed, single-stage Worthington Vacuum 
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Pumps in the Loke Charles, La., plant of the Cit-Con Oil Corporation. Other Worthington units at this 
plont include four additional vocuum pumps and three centrifugal propane refrigeration units, as well 
as 14 double pipe scraped surface type exchangers and 12 chillers. 


waning of petroleum lubricating ofl stocts, 
OVER $500,000 WORTH OF WORTHINGTON 
EQUIPMENT IN LAKE CHARLES PLANT 


In this, as in so many other 
vital refining processes, the out- 
standing performance of Worth- 
ington Vacuum Pumps is a matter 
of common knowledge among re- 
finery engineers. For, these fa- 
mous units are highly specialized 
machines — the results of con- 
tinued co-operation with the pe- 
troleum industry and long research 
into its special needs. 

With the ruggedness that means 
longer service life, they're simpli- 
fied for quick accessibility and 
precision-built for close clearance, 
embodying such advanced features 


as Worthington Feather* Valves— 
lightest, tightest, ‘‘easiest breath- 
ers’’ ever made. 


FOR YOUR APPLICATION 


Worthington Horizontal Dry 
Vacuum Pumps are available in 
the widest range of types, sizes 
and drives — each conservatively 
rated to assure ample reserve 
power, each designed to produce 


WORTHI 


The Worthington Vecuum Pumps shown here are used in conjunction with rotary filters in the de- 


steady high vacuum at lowest 
possible operating cost. Bulletin 
L-710-BIB contains a full listing, 
together with further facts prov- 
ing there's more worth in Worthing- 
ton. Write to 
Worthington Pump 
and Machinery 
Corporation, Com- 
pressor Division, 


Buffalo, N.Y. 


NGTON 
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...a sign you can believe in 


You are apt to see this sign anywhere. It might be on 
a ‘dozer “hogging out” a raw site for a refinery in 
Europe or the Near East; or on a 100-ton vessel in 
transit to South America, Canada, or the Orient; or on 
the control board of a petroleum chemical plant on the 
Gulf Coast. It might even be as close as the cover of a 


proposal lying on your own desk. 


But wherever you see it, it symbolizes a project in 
capable hands—Lummus hands. It stands securely on 
its world-wide record—the designing and constructing 
of nearly 200 units of all types for the manufacture of 
motor gasoline, high octane aviation fuel, and fuel 
oils...more than 115 lube oil and wax processing 
plants ...over 300 units for making chemicals and 
petroleum chemicals . . . and a score of complete refin- 
eries and chemical plants. 

It’s a good sign to look for, believe in, and rely on 
when you buy complete, integrated engineering service 


for your next project. 


THE LUMM™MUS COMPANY 


38S MADISON AVENUE, NEW YORK 17, N.Y. 
CHICAGO + HOUSTON * LONDON © CARACAS * PARIS 





DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
oN 
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“Even the UNUSUAL can include 
the CONVENTIONAL’—REVERE 


These Henry Vogt Machine Co. condensers have 
an unusual feature: vapor belts in the shells to feed 
more copious and uniform flows of vapor than are 


obtained by the usual single nozzles. 


Inside the condensers, the tubes are rolled into 
Revere Naval Brass Tube Sheets. 


The use of Revere Naval Brass for this purpose 
is completely conventional in condenser building 
practice. Revere Naval Brass is corrosion resistant, 
strong, tough, durable. Every mechanic on the pro- 
duction line knows how to fabricate it. Every 
maintenance man knows how to treat it when 
doing a servicing job. Thousands of Revere Naval 
Brass plates are in daily use in condensers and other 
heat exchangers built by all the best manufacturers. 


Some of these plates have been in service for decades. 


Revere has alloys for your unusual design features 
too. Some of these are conventional, made to do 
unusual jobs because the Revere Technical Advisory 
Service knows where and when to recommend 


them. Others are less well known. 
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When you work out an unusual design you want 
to concentrate your attention on the unusual fea- 
tures. Under those conditions, use the time tested, 
service proven, utterly dependable standard Revere 
alloys in the standard parts of your design and you 
will be able to forget those parts and keep your 
attention where it is needed. 


For any problem at all that involves the use of 
metals, consult the Revere Technical Advisors. 
Their knowledge, skill, experience, contacts (yes, 
we ask questions as well as answer them) can add 
up to money in the bank for you. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Chicago and Clinton, lL; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N.Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 








is not the spice of life here but it 
Permits Piping 
improvement 


Midwest offers a large variety of welding fittings to help 
you improve your piping. Many of these fittings were 
originated by Midwest for the purpose. 

For example, the Midwest Reducing Elbow saves a third 
of the welding, decreases turbulence and pressure drop 
and improves appearance when used instead of a standard 
elbow and reducer. Midwest Long Tangent Elbows have a 
tangent or straight section at each end equal to % the 
nominal pipe size; this saves pipe, saves time in lining up, 
and often saves welding. (These are in addition to ASA Type 
and Short Radius Elbows.) Midwest Sleeves relieve the line 
butt weld of all bending stress and much of the tensile stress. 
Midwest Saddles restore the original pipe strength and 
reinforce the joint. 

Use of Midwest Welding Fittings assures maximum im- 
provement and economy in piping. For your welding fitting 
needs, get in touch with the Midwest Distributor near you. 


MIDWEST 


PIPING & SUPPLY COMPANY, Inc. 


MAIN OFFICES: 1450 SO. SECOND STREET, ST. LOUIS 4, MO. 

Sales Offices: New York 7—30 Church St. @ Chicago 3—79 W. Monroe St. 
Los Angeles 33— 520 Anderson St. © Houston 2—1213 Capitol Ave. 
Tulsa 3—' % Mayo Bidg. © South Boston 27—426 First St. 
£ . king Distributors in All Principal Cities 
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Expansion Joint of the Month 


ZALLEA EXCLUSIVE FEATURES 


Zallea Stainless Steel Expansion Joints 
have many features not found in com- 
petitive products. The control exercised 
in production and design, resulting from 
continuous research, accounts for their 
exceptionally long life. Designed with 
large radii at the root and crest of each 
corrugation, there are no sharp corners 
or circumferential welds to set up stress 
concentrations, which cause early failure 
Hydraulically formed from cylinders hav- 
ing only longitudinal welds, the thickness 
of which is the same as the parent metal 
without grinding, they are subjected to 
internal forming pressures many times it. 
excess of the design working pressure. 
After forming, the corrugated bellows is 
annealed in furnaces controlled by record- 
ing potentiometers. This is followed by 
pickling and passivating in controlled 
temperature acid baths to remove the 
scale formed during the annealing and 
to impart a corrosion resisting surface to 
the metal. Without proper pickling and 
passivation, the bellows would rust almost 
as rapidly as carbon steel in the average 
atmosphere. For longer service life . . . for 
the dest in expansion joints, insist on 


Zallea .. . you'll find it pays! 


going fast ... send 
TODAY for your copy of Catalog 47, 


a text book and valuable reference source 


The supply is 


on all Zallea Expansion Joints. 


Zallea Brothers, 890 Locust Street, 
Wilmington 99, Delaware. 


GAS TRANSPORTER USES ZALLEA 





| Our Rds beh | 


Q. We installed (censored) expansiw a joints 
in our pipe lines. Two failed at the weld. 
What is being done industry-wise to overcome 
this condition? G. S. Thomas. Grand Rapids, 
Michigan. 


A. We here at Zallea have been well 
aware of this general condition for many 
years, Mr. Thomas. And we did some- 
thing about it. Accelerated flexing tests 
of corrugated bellows proved that the 
resultant welding bead of a shielded arc 
weld was detrimental to the life of the 
bellows because failure always occurred 
across the weld—thickest section of the 
bellows. We found that by adopting an 
exclusive variation of the Heliarc process 
and adding a grain refining procedure to 
the finished weld, we could produce a 
corrugated bellows that under extreme 
flexing tests failed in the parent metal only. 
After hundreds of tests made with Zallea 
controlled welding, not one failure occurred 
within 30 degrees of the weld line. More 
important was the fact that these bel.ows 
lasted our to eight times longer than bel- 





lows having a shielded arc welding bead. 
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29 Flexible Connectors 
Installed on 
Diesel Exhaust Lines 


Shown here are five 24” diameter Zallea 
Type 347 Stainless Steel Flexible Con- 
nectors installed on the Diesel exhaust 
lines at a compressor station along one 
of the nation’s largest natural gas trans- 
mission lines. Five modern, well-equipped 
compressor stations in the system depend 
on 29 Zallea Stainless Steel Flexible 
Connectors for assurance of dependable 
performance and uninterrupted service. 


Absorb Lateral and Axial Movement 

Here, as in thousands of installations 
throughout industry, Zallea Stainless 
Steel Flexible Connectors are built to 
absorb doth lateral and axial movement. 
They are extremely flexible and long- 
lasting because of their design, having a 
true bellows form. Hydraulically formed 
and with uniform wall thickness, all 
corrugations are annular and parallel, 
with the axis perpendicular to the center- 
line of the connector. 

All Zallea Stainless Steel Flexible Con- 
nectors are formed from tubes having a 
single longitudinal weld to provide for 
longer service life. They are permanently 
gas-tight and require no packing. 
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THERE IS NO TIME LIKE THE 


We believe the long-sought-after “Fountain of Youth” can be found right 
in the Refining Industry itself. 

In no other industry do you live quite as much in the future. Every 
day is devoted to anticipating “tomorrow.” This is the challenge that 
keeps us young——at fifty. 

flere are the highlights of our immediate future in the “present 
indicative”: 

—Ten more Fluid catalytic crackers 


. including new Orthoflow models 


— Seven complete refineries 
. either entirely new or complete renovations 


— The catalytic cracker with the world’s 
largest throughput 


The world’s largest olefin cracking plant 
. . » for petro-chemical use 


The world’s largest vacuum distillation unit 


All these .. . now in. work for sixteen of the world’s refiners . . . in the 
United Sates... Canada .. Britain... Belgium... France ... Argentina 
... Brazil. These are a'measure of the recognition we enjoy for our first 
fifty years of service. But like the Refining Industry itself... our eyes are 


focused on “tomorrow.” 


FOR FIFTY YEARS... 


THE ML W. Keztoce Company 


> A SUBSIDIARY OF PULLMAN, INCORPORATED 
JERSEY CITY LOS ANGELES TULSA HOUSTON TORONTO LONDON 
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MONSANTO-ROSS- 
WILDE combustion cham- 
ber and scrubbing tower oper- 
ng an ng 
sulfuric acid plant. 





How you can make money 
out of refinery sludge 


You can make clean, high-grade 
sulfuric acid from most refinery 
sludge acids when you install a 
/Monsanto-Ross-Wilde Sludge 
Recovery Unit. If H,S is available, 
can be used in the same equipment. 
addition to the acid, which can 
sold or used in your processes, the 
it produces by-product steam for 
t or power. In some cases, it re- 
vérs oil that can be refined into 
salable merchandise. 
Thus you change refinery wastes into 
products that are worth money. You 
save the expense of disposing of 
sludge acid and H,S. Yow improve 
your community relations, by 


MONSANTO 


CHEMICAL 


avoiding air and stream pollution. 


The Monsanto-Ross-Wilde Sludge 
Recovery Unit will operate with 
your contact sulfuric acid plant, or, 
it can be erected with a Monsanto- 
designed sulfuric acid plant as a 
single project. 

At your request, a Monsanto repre- 
sentative will be glad to visit your 
refinery, estimate the cost of a 
Monsanto-Ross-Wilde installation 
and show you how much you can 
save on disposal costs . . . how much 
you can realize from changing waste 
materials into useful products. Write, 
wire or phone for prompt response. 


COMPANY 





VARIOUS TYPES OF 
SLUDGE, containing low or high 
concentrations of acid, can be 

essed in Monsanto-designed plants. 


EVEN HIGH-VISCOUS 
SLUDGE can be in the 
Monsanto-Ross-Wilde Unit by 
mixing it with id sludge. 


AUTOMATIC CONTROLS, in- 

directly into the package 
unit, reduce manual attention to a 
minimum in the Monsanto-Ross- 
Wilde installation. 


WRITE FOR BOOKLET de- 
scribing the Monsanto-Ross- Wilde 
process of sludge acid recovery. 


MONSANTO 


CHEMICALS ~ PLASTICS 


Orgenic Chemicals Division, 1700 South Second St., St. Lovis 4, Missouri Serving ledustry. .. Which Serves Mankind « 
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THERE’S A PETRO-CHEM 
ISO-FLOW FURNACE 
FOR EVERY 

CAPACITY, SERVICE 

AND DUTY 


* 
LUBE Ol PLANT HEATERS 


FOR Crude Distillation + Vacuum Distillation + Solution Rerunning 
Raffinate Extraction * Asphalt and Deasphalting 
Filtrol Distillation + Contact Clay Treating 
* 


GAS AND GASOLINE PLANT HEATERS 
FOR Gas Dehydration and Reactivation + Reboiling 
Heat Medium Circulating * Sich Oil - Diethylene Glycol 


*catatynic PLANT HEATERS 


FOR Light and Heavy Gas Qil Heating 
Atmospheric and Vacuum Feed Preparation + Reforming 
* 


CHEMICAL PLANT HEATERS 


FOR Gas Cracking > Gas Synthesis 


* FROM 1 TO 70 MILLION BTU’S 
WITH EFFICIENCIES UP TO 85% 
You NAME YOUR PROCESS CONDITIONS and 

we'll tell you where there is a Petro-Chem Iso-* 

Flow* Furnace operating 19 meet your require- 


ments . . . of the many hundreds now in ‘i, 


operation, most Petro-Chem Iso-Flow* Furnaces _ 
operate beyond their design ratings. Va 


— 
> esl 
~ 


CHEM 


-1SO-FLOW Jf FURNACES 





PETRO-CHEM DEVELOPMENT CO NCORPORATED 
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Mid-West improvements to 
Include Platforming Unit 


By L. A. Woodward, President 
Mid-West Refineries, Inc. 


The improvement of, our product and 
the expansion of our operation generally 
to meet market demands, are the reasons 
behind Mid-West’s recent decision to in- 
stall a Platforming 
unit and to boost our 
crude capacity to 

10,000 b/d. 
The history of 
Mid-West dates back 
to the discovery of 
oil in the Porter field, 
i4 miles northeast of 
Alma, Michigan. 
The company was 
formed in 1933 and 
L.A. Woodward in 1934 a topping 
unit to handle 1,500 
b/d of crude was completed. Initial mar- 
keting included straight run gasoline, 
kerosene, distillate and fuel oil, all of 
which found a ready and profitable de- 
mand. The success of this first unit led 
to the installation of a second and larger 
(2,500 b/d) unit which was placed on 

stream the following year. 


Pipelines 


Pipelines were constructed from the 
Porter field, and shortly after, from the 
newer Crystal field near Alma to the 
southwest. The discovery of these and 
other fields led to the construction by 
other interests of a crude oil pipeline from 
central Michigan to Toledo, Ohio, since 
it appeared that the State of Michigan 
would become an exporter of crude oil. 
Subsequent years have not justified the 
earlier beliefs and Michigan has become 
increasingly dependent upon other areas 
for an adequate supply of crude oil. As a 
solution to this all-important problem of 
crude oil supply, Mid-West Refineries, 
Inc. has organized a new subsidiary, 
Michigan-Ohio Pipeline Corporation, 
which has in turn purchased this crude oil 
pipeline from a subsidiary of The Stand- 
ard Oil Company with the intention of 
moving crude oil into, rather than out of, 
Michigan. 

Michigan-Ohio Pipeline Corporation 
began operating the pipeline on Septem- 
ber 1, 1950 and studies are now under way 
to determine the best means of coordinat- 
ing the pipeline with the Alma refinery. 


Install Dubbs Unit in 1939 


By 1938, competition from other re- 
finers who had begun operation in the 
same area, proved the necessity for a 
considerable expansion program and for 
the conversion of a greater portion of each 
barrel of crude into products of higher 
market value. The completion of a Dubbs 
Thermal Cracker and Reformer in 1939 


(Advertisement) 
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provided for more efficient utilization 
of the crude we had been processing in 
our topping plants. At the same time we 
made other additions including a unit for 
the polymerization of non-condensed 
gases from the cracking unit. Thus, we 
gained important advantages over our 
competition. 

We were able to convert into gasoline, 
a portion of the 40% heavy residuum 
from the topping operation, bringing the 
ultimate recovery of gasoline from each 
barrel of crude to upwards of 55% as 
compared with 269% possible with top- 
ping alone. 

The quality of the gasoline, too, was 
vastly improved equaling in all respects 
the performance of any other motor fuel 
then on the market. 


Acquire Second Refinery 


Shortly before the war, the company 
acquired a second refinery located just - 
east of Grand Rapids which had been 
constructed to take advantage of the 
crude supply made possible by the dis- 
covery of the Walker-Wyoming field. The 
equipment, including a gathering system 
and pipeline, was similar to that being 
operated at the original refinery at Alma. 

During the war, the dwindling Michi- 
gan supply of crude was augmented by a 
supply from various Texas sources. With 
the end of the war, and the relaxing of 
government supervision of the industry, 
these sources were no longer open to us 
and we were faced with the problem of 
concentrating our crude supply at a single 
refinery. The Alma plant was selected for 





this purpose because of its connection 
with the major pipeline system in Michi- 
gan which was mentioned earlier 

At this time the company entered upon 
a program to broaden its markets, to in- 
crease its products and to reduce its de- 
pendence upon Michigan crude. A sub 
sidiary company (Mid-West Petroleum 
Company ) was formed for the purpose of 
owning crude producing properties and 
purchasing crudes from other sources for INCREASED 

eee 


exchange purposes and for use at Alma 





[he refinery near Grand Rapids was sold, 
but the tankage, loading facilities, pipe- GALLONAGE AT 
lines and buildings were retained for use 
as a termina! which has proved a valuable 
adjunct to the marketing operation, par- 
ticu:arly in home and industrial fuel oils THE POINT OF SALE 
The Platforming Unit 
Upon completion of our UOP Plat- 


forming unit, scheduled for early in 1951, 
we expect to enjoy an enviable position in 





our marketing area. Running Michigan 
and outstate crude oils, we will manu- 
facture a Platformate having a leaded 
research octane number of approximately 
96. Blending this effluent of the Platform- General C ifices: 310 S$. MICHIGAN AVENUE, CHICAGO 4, ILLINOIS, U.S.A 
ing unit with our other products will en laboratories: RIVERSIDE, ILLINOIS 

able us to deliver to our outlets, a premium Uni Service Protects Your Refi 

grade motor fuel of really superior quality. 
This should give Mid-West an advantage 
market-wise for some time to come. 





(Advertisement) 
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STAINLESS STEEL 


Py 


Where the going is toughest— 
bubble caps and trays, vapor 
risers, beat exchangers, crack- 
ing stills, expansion joints — 
it’s a job made to order for 
ENDURO, the metal that 
has what it takes. 


MIGHT FOR A MIGHTY “CAT” 


@ Might to stand up under explosive 
pressures without buckling—might to take 
super heats without flinching—might to 
take destructive fumes and chemical attack 
without corrosion . . . these are “cracking” 
requirements. ENDURO Stainless Steel 
meets them all and throws in long life 
for good measure. 


ENDURO is right at home in oil refinery 
operations, because of its great strength 
and its great resistance to temperatures, 


pressures and corrosive agents. As an oper- 
ator, it is tops—easy to clean, rarely requir- 
ing maintenance or repair, with a capacity 
for “on stream” continuous operation that 
makes it a producer of the first order. 


ENDURO has two great virtues—an ability 
to keep operating costs low and to keep 
productivity high. Together they create 
PROFITS. Is ENDURO working full time 
for you—in every location needing it, that 
is? For better operation—go ENDURO! 


V cuecx ALL 12 ADVANTAGES: Rust- and Corrosion-Resistance ¢ Heat-Resistance 
* High Melting Point « Low Coefficient of Expansion « High Strength ¢ Good Dimensional 
Stability « No Metallic Contamination © Easy to Clean « Easy to Fabricate « Eye Appeal « 

Long Life « Low End Cost ¢ What more can be desired in a material? 


For Complete Details Write 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division, Massillon, Ohio © GENERAL OFFICES, CLEVELAND 1, OHIO © Export Dept.: Chrysler Bidg., New York 17, N.Y. 
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Following is a tabulation of working pressures of these 


valves: 
FIGURE NO. WORKING 
MATERIAL Globe Angle PRESSURE 


. ..10381 500 Ibs. at 150°F 
1040A..1041A 4000 Ibs. at 150°F 
600 Ibs. at 750°F 
550 Ibs. at 900°F 
475 Ibs. at 1000°F 
12-14 CHROME 


STAINLEss STEEL... .1050. ..1051.. 4000 Ibs. at 150°F 
ComM3INATION.......1060...1061.. 4000 Ibs. at 150°F 
12-14 CHROME 600 Ibs. at 750°F 
STaINnLEss STEEL 550 Ibs. at 900°F 
CARBON STEEL 475 lbs. at 1000°F 
18-8 Srain. STEEL. . .1070A..1071A 4000 Ibs. at 150°F 
(TYPE 316) 
Turu Port VALVES....... ... 1000 Ibs. at 150°F 
1045A 600 Ibs. at 750°F 
550 Ibs. at 900°F 
475 lbs. at 1000°F 








For more complete information, get in touch with 
your Reading-Pratt & Cady distributor or the District 
Office nearest yov, 





R-P & C VALVE DIVISION 
AMERICAN CHAIN & CABLE 
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cupric chloride 


sur Qs Ge aay FOR COST-SAVING PERFORMANCE 


A. R. WILFLEY & SONS, INC 
Denver, Colo., U.S.A. 

New York Office: 

1775 Broadway, New York City 


A leading Rocky Mountain refinery 
uses these two Wilfley plastic lined 
acid pumps for cupric chloride ser- 
vice in their gasoline sweetening 
process. Peformance is continuous; 
efficiency ts, high. Wetted pump parts 
feature extra long life. 


sives, hot liquids, acids and mild abrasives... 


all are handled on a continuous, trouble-free sched- 

ule by WILFLEY Acid Pumps. Actual production records of chemical plants all 

over the world prove the high efficiency, dependability, and substantial savings 
in operating costs of these famous pumps. 

Available in 10- to 2,000-G.P.M. capacities; 15- to 150-ft. heads and higher. 


Individual engineering on every application. Write or wire for details. 
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6 ss GIRDLER GIRBOTOL PROCESS, long famous for purifying gaseous 
hydrocarbon mixtures, is now recognized everywhere as the most 


effective method of purifying certain liquid hydrocarbons. 

The modern GIRBOTOL plant shown above does both. 

The liquid phase section of this plant is designed to handle 800 
barrels per day of liquid hydrocarbons having a hydrogen sulphide 
content of 1000 grains per 100 equivalent scr. The purified outlet 
hydrocarbon contains not more than 5 grains of hydrogen sulphide 
per 100 equivalent Scr. 

The gas phase section is designed to purify 900,000 scr per day of 
refinery gas having 4400 grains of hydrogen sulphide per 100 scr and 
1.0% of carbon dioxide. The outlet hydrogen sulphide content is not 
more than 5 grains per 100 SCF and practically zero carbon dioxide. 

Find out how Girdler can help you in problems involving the 


manufacture, purification, separation or utilization of process gases. 
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Double-duty 
Girbotol plant 
purifies both 


Liquid and 





hydrocarbons 


Works speak louder 
than words 


LOUISVILLE 1, KENTUCKY 


DISTRICT OFFICES: 150 Broodway, New York City 7 
2612 Russ Bidg., San Francisco 4 
311 Tulome Bidg., Tulse 3 
DESIGNERS, ENGINEERS AND CONSTRUCTORS 








4) the spotighiT om 
Tubing 


Tubing is more important than you think. Unlike stage 
stars, however, tubing is a silent performer. And because 
you never see it work, you may lose sight of its importance 
and thus consider it a minor detail. 


What happens when a line (tubing) lets go? You suffer 
a loss of production—and that is always costly. 

Yes, tubing IS very important! 

To make sure that your condensers and other units are 
equipped with tubing that is reliable, see that Wolverine 
tubing is installed. 

Wolverine tuba, you know, is quality-controlled from ore 
to finished product. You can depend upon it. All our efforts 
are concentrated on making tube as good as it can 
possibly be produced. 

WOLVERINE TUBE DIVISION, Calumet & Hecla Consoli- 
dated Copper Company, Incorporated. Manufacturers of 
Seamless, Non-Ferrous Tubing. 1431 CENTRAL AVENUE, 
DETROIT 9, MICHIGAN. 























PLANTS IN DETROIT AND DECATUR, ALA. 
Sales Offices in Principal Cities 
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Aids New 























Cracking 


Process! 


























Y grat meg cy IS HELPING THE PETROLEUM IN- 
DUSTRY in its trend to more efficient cracking 
methods. Large single stage centrifugal blowers are a 
vital part of new fluid catalytic cracking processes, 

Cross-section drawing and photo above show some 
of the unusual features of a typical Allis-Chalmers 
blower used in one of these new refining processes. 
Rating of Combustion Air blower shown is 34,400 
cfm, 3.5 lb G at 3650 rpm. 

An important contribution to this blower’s high effi- 
ciency is made by the special totally enclosed, back- 
ward flow, welded alloy steel impeller. The covered 


“ntrifuga; 
Blower 


blowers also supplied, 
are of pedestal type con- 
struction. This desiga 
allows removal of im- 
peller without disturb- 
ing the air piping. 


design makes the impeller independent of tolerance 
variations; the backward flow design gives it good 
pressure, volume and horsepower characteristics. 

High strength and long life is assured by all welded 
alloy steel impeller construction and pressure lubri- 
cated sleeve and thrust bearings. Cast iron casing in- 
creases rigidity and decreases noise level. 

For this kind of specialized design . . . or for stand- 
ard high quality, thoroughly tested air and gas 
handling equipment . . . call your nearest A-C office. 


A-3196 
ALLIS-CHALMERS, 1062A SO. 70 ST. 
MILWAUKEE, WIS. 


ALLIS-CHALMERS 


Texrope is an Allis-Chalmers trademork. 
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You do it less often 





| by using Dependable Quality 
CRANE VALVES 


That’s why 
more Crane Valves 
are used 
than any other make 


. ++ this valve likes tough throttling jobs 


—And for durable, maintenance-free 
service, it’s typical Crane quality. The 
plug-type disc and seat construction in 
Crane No. 142P’s utilizes the tough- 
est combination of metals found in 
150-Pound brass valves. Extra wide 
seating surfaces give high resistance to 
damage by “wire drawing” or foreign 
matter. Crane disc taper is precisely 
correct for accurate flow regulation. 





‘ Whether you need throttling valves or any 
) a . other type, you'll pay less in the long run 
a , ‘ by insisting on Crane Quality. Get a dem- 


onstration by your Crane Representative. 


CRANE CO., General Offices: 
836 S. Michigan Ave., Chicago 5, III. 
Branches and Wholesalers Serving All Industrial Areas 


VALVES * FITTINGS * PIPE * PLUMBING * HEATING 


24 Petroleum Refiner—V ol. 30, No. 1 





Lowering piling test specimens inte place. Sea water is some- 
thing more than a mixture of chemicals; its corrosive action 
io. eae over an extended period can be studied properly only by exposure 
* fe A of specimens to attack under natural conditions. 


View of Harbor Island Labor. 


New testing station 
provides expanded facilities 
for corrosion studies 


uring the past 15 years, the Atlantic Ocean at Kure Beach 
served as a giant test tube for studying attacks of sea water 
and salt air upon more than 35,000 specimens, including vir- 
tually all types of metals and alloys. 


a p Running water troughs. F dying the action of 
Storm damage to the basin, in which the underwater tests were Gouing ot mci inddiins sale ae ie ds 


conducted, compelled establishment of a new and protected troughs, shown above. The total length of trough used for this 
. _ f v purpose now amounts to about 600 feet. 

testing station. Accordingly, some 15 miles north, on Harbor 

Island, the new Inco Marine Laboratory was built to provide 


expanded facilities and an even better “Ocean Test Tube.” 


This new Harbor Island station, along with the atmospheric 
test racks retained on the shore of Kure Beach, now widen 
the scope of cooperative enterprise for fighting industry’s 


common enemy — corrosion. 


The vast amount of valuable data accumulated over the years 
will continue to be made available to all industry, as well as 
to government agencies for whom and with whose coopera- 
tion much of the research has been undertaken. You are 


invited to consult us on your corrosion problems. . ct 
Atmospheric and spray test lot. Shown above is part of the atmos- 
pheric test lot at Kure Beach in which over 20,000 specimens 
have been exposed, some for over nine years. The racks face 
south, and the specimens, supported on porcelain insulators, are 
all set at a slope of 30 degrees. 


THE INTERNATIONAL NICKEL COMPANY, INC. tev vores a 
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POWELL sives you Au? How 


-~—* —__ ina Throttling Valve 


yas 


COMPARE 
the flow characteristics of the new Powell 'W.S."" Valve 
(left) and the ordinary globe valve (right). Note the 
+ extra large opening through the seat (nominal pipe size) 
and the greatly increased lift of disc, when wide open 


This is actually a dual service valve 

in that it can be throttled to any de- 

sired degree, yet, when wide open, 
permits FULL FLOW through 
the body. Thus turbulence and 
pressure drop are reduced to a 
minimum—a triumph in engin- 
eering that exemplifies Powell's 
continual! leadership in the field 
of industrial valve design 5 


7 


Powell “Ww S 
Bronze Globe Valve 
Fig. 2608 


Write for folder giving full description of the many 
advanced engineering features of this valve 


POWELL 


The WM POWELL CO., 2525 Spring Grove Ave., P. 0. Box 106, Station B, Cincinnati 22, Ohio 


2 
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The story of Cyanamid’s progress in the production of synthetic 
fluid cracking catalysts boils down to these two simple facts: 


1. To produce effective catalysts, experience is a must. 


2. Cyanamid—one of the first companies to start catalyst pro- 
duction—has that experience. 


For nearly a decade, Cyanamid’s extensive research facilities, 
modern equipment, and highly trained technical staffs have all 
played important roles in producing more effective catalysts. 
Through these years, Cyanamid has steadily expanded to meet 
the increased needs of the petroleum industry. Here are some 
highlights from the record: 


1942... Cyanamid starts production of AEROCAT® Synthetic 
Fluid Cracking Catalysts at Fort Worth, Texas, to help refiners 
increase their output of high octane fuel. 


1946 ... Cyanamid expands at Fort Worth . . . becomes the first 
to manufacture MS cracking catalyst on a commercial scale. 


1948 ... Anticipating greater demand, Cyanamid increases pro- 
duction of MS cracking catalyst at Fort Worth. 


and today, in 1951... Cyanamid builds a new plant at 
Michigan City, Indiana, to greatly increase the supply of 
AEROCAT Microspheroidal Synthetic Fluid Cracking 
Catalysts. This plant will serve the East, Middle-West, and 
Canada. Ii will be in production this summer—watch for it! 


Clocks Catalyst Frogress 


Vision, Experience, Facilities, Service .. . is the combination that 
enables Cyanamid to produce better chemicals for the petroleum 
industry: AEROLUBE® Additives for motor oils...AERO* 
Specialty Catalysts for chemical processes ... Gasoline Dyes and 
Drilling Mud Chemicals. To learn more about these products and 
how they can help you... 


send today for samples and literature. 








° i 


AMERICAN a COMPANY 


. * PETROLEUM CHEMICALS DEPARTMENT, DIV. PR 1 


When A Performance Counts. 


Call on Cyanamid 30 Rockefeller Plaza, New York 20, N. Y. 


In Canada: North American Cyanamid Limited, Toronto and Montreal 

















Here are typical physical and chemical properties of Nalcat 
which increase catalyst efficiency in “fluid” cracking units: The three outstanding char- 
NALCAT NALCAT ty ant 
@ UNirorm Particle size Grade! Grade2 §-—« aCtteristics of Nalcat Silica- 
Typical particle size distribution, percent by weight: Alumina Catalysts listed at 
By Screening Method: ° 
$ They 40 Mesh (420 Microns) 100 100 left tell their own story to 
Thru 100 Mesh (149 Microns) 100 100 
%& Thre 200 Mesh ( 74 Microns) 90 petroleum research and re- 
By Sedimentation Method finery production men. Excel- 
Total Minus 40 Microns 45 +3: ° 
Total Minus 20 Microns 16 lent fluidity of Nalcat is a 
Ze Voted Mines 10 Aierens : result of cutting down the 


Average Particle Size, Microns 43 
CHEMICAL PURITY percen:age of coarse particles 
Typical onalysis by weight percentage, dry bosis: to a minimum...Loss of fresh 
patel ag t. “aa Nalcat is very small because 
Iron as Fe 035 035 of the low percentage of fines. 
Sodium as Ne,O O15 015 . 
Sulfates as SO, 35 35 Write or call for complete 
Gulden a2 CoO Woes Wass data about Nalcat for use in 


HIGH ACTiVii / oy: ee . . 
Typical analysis, U.O.P. weight basis 100 100 your “fluid” catalytic cracking 
Aporent bulk density unit. 
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Example in Efficiency 
... from a problem in petroleum 


There’s an idea for you in the solution of a petroleum process- 
ing problem. It typifies how ingenious engineers and equipment 
builders can help solve your equipment problems. Involving 
sour crudes and clad steel equipment, it’s particularly signifi- 
cant today when uninterrupted production and materials con- 
servation are so important. 


Whether you need old equipment modernized, or new units 
constructed, progressive equipment builders can contribute to 
increased production and greater economy, while making the 
most effective use of scarce metals. 


To make certain that users get the greatest benefit from their 
equipment investment, such equipment builders apply the 
Lukenomics principle. For Lukenomics combines their experi- 
ence and that of designers and engineers with Lukens’ special- 
ized knowledge of materials and their application. For names 
of equipment builders who can help solve your problem, write 
Manager of Marketing Service, Lukens Steel Company, 404 
Lukens Building, Coatesville, Pa. 

With the defense program having first call, you'll understand 
why Lukens specialty steel products for civilian use are less plenti- 
ful than in normal times. 





STEEL PLATE CLAD STEELS 


LUKENS 











LUKENS STEEL COMPANY 
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Faced with the problem of low 
cost flashing of a lube cut at 750° 
F. to a furfural refining stock, and 
involving sour base crudes, a lead- 
ing refinery installed a flash tower 
of Lukens Stainless-Clad Steel for 
semi-automatic operation. The de- 
sign economically assures resis- 
tance to thermal shock, protects 
against elevated-temperature 
corrosion and provides necessary 
strength and rigidity. Results: 
Long on-stream service with con- 
tinued through-puts of 20,000 
bbls/day. Low maintenance. Re- 
duced manpower. Closer approach 
to universal operation. By using 
stainless-clad steel, the engineers 
and equipment builder efficiently 

d long equip t life, thus 
helping conserve important mate- 
rials. This is Lukenomics at work, 








OVER 140 YEARS’ EXPERIENCE AS THE WORLD'S LEADING PRODUCER 
HEADS STEEL PLATE SHAPES 











OF SPECIALTY STEEL PRODUCTS 























DETAILED DATA ON 
EVERY TYPE OF OIL 
REFINERY EQUIPMENT 











USED ALL OVER THE 
WORLD BY OIL MEN 
WHO BUY AND SPECIFY 








18" (1951) EDITION NOW BEING DISTRIBUTED 


seller save time, avoid errors in ordering, and 


When you get your new copy of the 18th 


Refinery Catalog give it a quick thumb- speed operations. 


through ... notice the complete compilation Pick a product. You'll find it in the NEW 


of buying and specifying data for refining, 
natural gasoline anc petrochemical plant 
operations. 

Three hundred manufacturers have filed 
their complete or condensed catalogs in the 


Refinery Catalog . . . and you'll find it quicker. 
Every product is cross-referenced by type and 
manufacturer in the easy-to-use index. 
Develop the habit of looking it up first in 
Refinery Catalog. The NEW 18th Edition is 


18th Refinery Catalog to help both buyer and more useful, more comp!+te than ever. 


THE 
UNIVERSAL 
EQUIPMENT 
GUIDE FOR 

REFINERY 
BUYERS 


REFINERY CATALOG 


Petroleum Refiner—lI ol. 30, No. 








PATENT PENDING 





7 “4 
THE COMPLETE Contollid Yualily FITTINGS LINE 


PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 


| Fy. DD ESD s Ge Or OF 


CUDAHY, WISCONSIN 


MILWAUKEE SUBURE 
District Offices: Mew York © Buffalo © Pittuburgh © Philadelphia © Cleveland © Chicago 
St. Poul © St. Lows © Atlanta © Houston © Tulsa © Los Angeles © Hevene © Toronto 


ftele Baa 


TO MARK PROGRESS 


SAVE WELDING COST - SAVE AN EXTRA FITTING 
SAVE LOSS IN FLOW EFFICIENCY - SAVE SPACE 


A single Ladish Seamless Reducing Elbow elimi- 
nates the 90° Elbow and Reducer formerly needed 
to change direction of flow and reduce pipe size 
simultaneously. This effects considerable in- 
stallaiion economies...saving one weld and 
one fitting at each location... with the added 
advantage of accomplishing the reduction in 
less space. In addition, the smooth, gradual 
reduction in diameter of Ladish Reducing 
Elbows offers less resistance to flow. 





ladish Reducing Elbow Size Range—2"’ x 1"’ through 12"’ x 6”’ 
in Standard and Extra Strong Weights. Seamless through 6"’ x 3°’ 


ov.p0ee ¢ 





thermometers 


(€6 


a revolutionary development 


in mercury actuated 


249 y 


r 
MERuome TERS: yw 
NCINNAT!. 


4'/,-Inch Dial 


grem oo" 


for accuracy: for readability: 
Mercury actuated . . . Fully Bold Black Numbers . . 11” 
Compensated by Invar Compen- of scale Reading Dial face can 
sation. Guaranteed Accurate | always be placed in easiest 
scale division. readable position. 


for angularity: for interchangeability: 

Can be adjusted to most read- Always specify PALMER" Sep- 
able position at any angle arable sockets as they are 
desired. interchangeable for Dial or 
Industrial type Thermometers. 


THERMOMETERS, INC. 
Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers Reg bee cee ony 
2515 NORWOOD AVE., CINCINNATI 12, 0. a 








PETRECO 
DESALTING 


assures maximum 
operating economy 


Mechanical failures caused by salts 
and solids in the char; 1g crudes are 
costly, yet avoidable. 1n one refinery 
after another, Petreco Desalting has 
demonstrated a rapid pay-out in terms 
of improved operations, increased on- 
stream time and lowered maintenance 
costs. 


PETRECO 
DESALTING 


Higher sustained Deeper cracking, 
cracking temperatures increased gasoline yield 





Less plugging in Fewer tube failures, 
furnace tubes higher charge rates 





Reduced corrosion in Savings in shut-down time, 
overhead equipment material replacements 





Decreased clean-out costs, 
more efficient exchange, 
longer runs 


Less plugging in 
exchangers, improved flow 








The above listed benefits from 


Petreco offers the most complete, 
extensive and experienced desalt- 
ing service organization available 
in the petroleum industry. 





PETROLEUM RECTIFYING COMPANY | 13555 secon steect, Lene Seach, Cont. 


TRE<O 
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< SH ECIAMZES PETROLEUM PROCESSES | DEHYDRATING 
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seamless - welded 
carbon-alloy- stainless 


A Wide Choice of Service-Proved 

Analyses to meet ALL conditions 

of corrosion, pressure, tempera- 
ture and oxidation 


Carbon Steel 
Carbon Moly Steel (A% Mo) 
Croloy '/2 (A% Cr. Ar% Mo) 
Croloy 1% (1% % Cr. Y2% Mo) 
Ask W Tub Croloy 2 (2% Cr, ‘2% Mo) 
- sede - ~ Croloy 2% (2% Cr, 1% Mo) 
aprecemanve or Croloy 3-M 3% Cr, 1% Mo) 
detailed technical Croloy 5 5% Cr, 2% Mo) 
and application data Croloy 5-Si 5% Cr, a% Mo, 
on any analyse ”a% Si) 
= ss = Croloy 5-Ti (5% Cr, 2% Mo, 
may require. v,% Ti) 
Croloy 7 7% Ci, Ya% Mo) 
Croloy 9-M 9% Cr, 1% Mo) 
Croloy 18-8-S 18% Cr, 8% Ni) 
Croloy 16-13-3 (16% Cr, 13% Ni, 
3% Mo) 
Croloy 25-20 (25% Cr, 20% Ni) 








Bulttor 
LP- Gas 
Service 


Approved by Underwriter's Laboratories 





WALWORTH 
*90 WOG 


I inside and out! 


Walworth’s No. 91 Bronze Globe and No. 92 Bronze Angle Valves are 
designed especially for liquefied petroleum gas service. 

These valves have rising stems and union bonnets. The stuffing box has 
a gland and is packed with a special material suitable for LP-Gas service 
which gives a free-turning valve stem without leakage. The valve can be 
repacked under pressure when fully opened. 

The discs are made of a synthetic rubber-like material unaffected by 
liquefied petroleum. These discs are cemented to the holders and further 
secured by the usual disc nut. Disc holders can be removed and new ones 
inserted easily and quickly. If the valve is fully opened before the bonnet 
is removed, the disc holder cannot fall from the stem. The disc holder’s 
special construction keeps the disc accurately guided under all installa- 
tion positions. 

These quality valves are rated and marked 400 pounds WOG. They are 
approved by the Underwriter’s Laboratories for Liquefied Petroleum Gas 
Systems, and meet all safety regulations now prevailing in the industry, 
such as those published in pamphlet No. 58 of the National Board of 
Fire Underwriters. 





0 pos iim 





For further information on these 
long-life, economical Walworth Bronze 


Valves see your nearby Walworth 


distributor, or write for Circular No. 100. WALWORTH 


valves and fittings 


60 EAST 48nd STREET NEW YORK 17, N. Y. 
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CLARK 


“BYG ANGLES: | 


Complete installation in Plymouth 
Oil Corp. Benedum Field compressor 
building: 4 Clark BA-6 gas-engine- 
driven compressors. 


See the differe 


CLARK 


ONE OF THE DRESSER INDUSTRIES | 
boss. 
Petroleum Refiner—V ol. 30, No. 1 





CLARK BROS. CO., INC. 
Heuston * Chicage * Boston * 


January, 


New York * 


1951 


Compact consolidation of Plymouth Oil Corp.'s processing facilities dis- 
ployed in general view of plant. Compressor building in right foreground. 


. « - hold down construction and 
operating costs in Plymouth 
Oil’s compact Benedum plant 


Consolidation, within a relatively small 
area, of all separation and distillate- 
storage facilities, was the aim and the 
achievement of Plymouth Oil Corp. at its 
gas-processing plant in Benedum field, 
Upton County, Texas. 


And with compactness uppermost in both 
building size and design, it was natural 
that four Clark “Big Angle,” 6-cylinder, 
gas-engine-driven compressors of 1200 
BHP each, were given the exclusive assign- 
ment in the compressor plant. For, in line 
with Plymouth’s expressed intention of 
holding down plant construction and 
plant operating costs, the job of handling 
27,905,000 cu. ft. of gas per day at a dis- 
charge pressure of 850 psig. had to be 
accomplished by compactly built, heavy 
duty units, capable of conserving both 
space and manpower . . . characteristics 


Birmingham © Salt Lake City © San Francisco 


for which Clark BAs are famous in many 
another eminently successful application. 


But, while compactness could never for 
a moment be overlooked in Plymouth’s 
plans, and those of Hudson Engineering 
Corp. who engineered and constructed the 
entire operation here, other aspects were 
of equally vital importance in giving the 
nod to Clark. Among them, flexibility of 
compressor cylinder arrangement — the 
ability to handle four stages of compres- 
sion per unit — assured that Clark BAs 
would meet, with trouble-free perform- 
ance, the most rigid of requirements 
under varying pressure conditions. 


You may obtain full details on “Big 
Angles” and other performance-proved 
Clark compressors by requesting litera- 
ture from the nearest Clark office. 


e OLEAN, | N. Y. 


Washington © tos Angeles © Detroit 
Londen. © Suenos Aires ae ae 
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w FOR CHANGES 
In VISCOSITY 








makes a good job better _—. 


Better because variable speed operation pays off in 
higher rates of production, a more uniform better Ps 
; quality product and more efficient performance of 
your equipment and your operators. 
Make the job better still by using Master Speed-, 
rangers because their all-metal construction makes 
them extremely compact and durable ..: more flex- P 
ible and adaptable to a wide range of uses. They're : 
available in sizes up to 5 horsepower with speed } 
ranges up to 12 to | in most sizes. 
Write oy descriptive booklet Data 7525 and see 
| how Master sucan help you get better 
results on mpterial p pending and convey-: 
ing equisment . mixets, ‘Sgitators . . machine 
tool drives . . testing , Pi equipment 
and mony other applications, 


THE MASTER ttecteic COMPANY * DAYTON 1, onto 


a 












\ 








SPECIAL PURPOSE TURBINE 


FOR OPERATION 4. Condensing bleeder operation — provid- 


ing clean, low-pressure steam for heating 


UNDER ALL THESE CONDITIONS: or process work 





. and the speed under any of these con- 


1. Straight, high-pressure, condensing . 
ditions can be varied from 2800 to 4750 rpm. 


2. Straight, low-pressure, condensing — put- opi 
ting to work excess low-pressure steam. This is but one example of many unusual com- 
binations developed by Terry to meet out-of- 


3. Mixed pressure — using the low-pressure the-ordinary requirements in turbines up to 
steam available, with only enough high- 2000 hp. Information on a special-purpose 
pressure steam required to drive the com- turbine for your specific requirements will 


be gladly furnished. 


pressor 


THE TERRYSTEAM = 
TURBINE COMPANY = 


TERRY SQUARE, HARTFORD,CONN. 
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TRET-O-LITE 


makes refinery 
operations 
more efficient 
more economical 








- 


The Tretolite Company also offers these 
specialized services to refiners: 


; Water clarification chemicals - Demulsifiers for waste oil emul- 


| sions + Corrosion preventive chemicals + Corrosion resistant 


coatings - Demulsifiers and foam preventers for use in doctor 


treating and other sweetening solutions 


TRETOLITE COMPANY os. 


CHEMICALS FOR THE PETROLEUM INDUSTRY 
Water De-Oiling + Corrosion inhibition 
Paraffin Removal 


Dehydrating + Desalting - 


nas Scale Prevention «+ 


40 


By reducing the salt content of 
charging crudes to a minimum, the 
Tretolite desalting process helps to 
eliminate the costly troubles caused 
by salt. If severe corrosion, plugging 
and hard coke formation are decreas- 
ing your on-stream time and increas- 
ing your maintenance costs, why not 
get in touch with Tretolite? Prelimi- 
mary tests and a salt survey do not 
obligate you. 


Tretolite Desalting 

offers these facilities — 
Preliminary desalting survey 
Laboratory pilot tests 
Competent plant design 
Construction consultation 
Start-up assistance 
On-call service 


Tretolite Desaiting 

protects against — 
Salt plugging 
Corrosion from evolved HCI 
Hard coke formation 
On-stream time losses 
High maintenance costs 
Impaired equipment efficiency 
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Heat- 
Transfer 
Surface 


Aerofin is sold only by 
manufacturers of na- 
tionally advertised fan 
system apparatus. List on 
request. 


@ High Efficiency 
@ Long Service Life 
@ Low Maintenance Costs 


You are assured of high efficiency in heating or cooling — long service life — low 
maintenance and service costs, when you specify Aerofin extended-surface heat 





exchangers. 
The reason is obvious: Aerofin makes heat exchangers exclusively — offers you 


the results of unequalled experience, unequalled production facilities, unequalled 
materials testing and design research —and the guidance of a complete, highly 
skilled engineering staff, at the plant and in the field. 

For the most practical solution to your heat-exchange problem, ASK THE 


AEROFIN MAN. . 





AEROFIN CORPORATION  syveacuss i. uy. 
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-—P 


Maximum work- 
HU PSI and tempera- 
UF. to 1200°F. 


ize from 14” thru 12” (Cy: 0.001 

+40) will accurately control extremes 
n flow, temperature and pressure on air, 
water, steam, oil or gas service. 


VENTURIFLO CONTROL VALVE 
Sizes 1 — 8” (Cv: 1-860) 


Body — Steel or wy ‘eet 4 
MWP 1500s ASA { 


HAMMEL-DAHL COMPANY 


243 RICHMOND STREET 


, PROVIDENCE 3, R. I U.S.A 
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neered ~ ‘Pritchard. 


Industry Profits 
from Pritchard-Built Plants 


For the most modern advancements in design, engineer- 
ing and construction—to assure plants that produce 
higher profits and give trouble-free operation—consult 
J. F. Pritchard & Co. Pritchard-built plants are well known 
for their operational efficiency and quality of production. 

J. F. Pritchard & Co. offers complete service from 
Analysis of Requirements through Economic Studies, 
Design, Processing, Engineering, Purchasing, Field Con- 
struction, Guarantees and full “On Stream” Operating 
Tests. Firm prices quoted on a “Turnkey” basis. 

Take advantage of Pritchard’s years of experience in the 
Gas Engineering field . . . Let J. F. Pritchard & Co. build 
profit-producing plants for you. 





» Compressor stations 
and additions 


» Natural Gas 
These Pritchard vyération Bulletins 
GAS ENGINEERING ) 
Services Are » Conditioning and 


NATURAL GA 3 reating 
poets . Available To You /. Cealing and heat 


"DESIGN ae 
ENGINEERING DESIGN - ENGINEERING - CONSTRUCTION 


and ra maatl Dept. No. 33 908 Grand Ave., Kansas City 6, Mo. 
0! 


INDUSTRY District Offices: 


HOUSTON « ST. LOUIS * CHICAGO « PITTSBURGH * TULSA » NEW YORK 
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INSTRUMENTATION 


is patterned to the exact 
requirements of individual 
plants and processes 


is the result of engineering 
and application know-how, 
with one responsibility from 
sensing elements to control 
valves 


is backed by a nation-wide 
field engineering and service 
organization 



































The Texas Company’s new refinery at Eagle Point, 
N. J. is helping to meet the demand for more and 
more TEXACO Petroleum Products. 


Heart of the plant is a modern Kellogg-designed, 
engineered and constructed fluid catalytic cracking 
unit which has achieved a new high in operating 
ease . . . through modern instrumentation. 


More than 30 Brown instruments on the unit panel- 
board include temperature, pressure, flow and fluid 
level controllers. All are essential to the dual 
purpose control system which maintains process 
variables at desired values while providing alarm 
and automatic shutdown in the event of emergency. 


When looking for recording and controlling 


instruments for your fluid catalytic units, or any 
refining operation—consider first: 


%* The Brown know-how developed through many 
years of application experience in the industry. 


%The completeness of the Brown modern 
approach—recorders, controllers, panelboards, 
valves, and all accessories. 


Call in our local engineer for a detailed discussion of 
your process requirements . . . he is as near as your 
phone. Offices in more than 80 principal cities of 
the United States, Canada and throughout the 
world. MINNEAPOLIS - HONEYWELL REGULATOR 
Co., Industrial Division, 4498 Wayne Ave., Phila- 
delphia 44, Pa. 


Honevwell 


reRS.T RD Mw Eh 2s 


r 


BROWN 











1951... Graver Center-Weighted 
Floating Roof Tanks 





OFFERS THE 
LATEST DEVELOPMENTS 
IN VAPOR-SAVING TANKAGE 


Graver was almost a half-century old when the Lucas 
Gusher was brought in and the Spindletop field discovered. 
As Graver had grown with the petroleum industry since the 
days of Titusville and Col. Drake, the company was at 


once ready with a generation of experience to meet tankage Spindletop 


requirements in the new Southwestern fields. 

Today —on the Golden Anniversary of Spindletop—Graver 
leads again, offering to oil producers, refiners and marketers 
its latest development . . . the Graver Center-Weighted 
Pontoon and Pan-Type Floating Roofs. Write for new book. 


GRAVER TANK & MFG. CO. |NC. 


EAST CHICAGO, INDIANA 


NEW YORK « PHILADELPHIA . CHICAGO . DETROIT 
CINCINNATI « CATASAUQUA, PA. + HOUSTON - SAND SPRINGS, OKLA, 


Petroleum Refiner 


Vol. 30, No. 1 








HOW IT WORKS 


Supersonic waves are sent into the 
material under test. Upon reaching the 
other side, or upon reflection by a dis- 
continuity, the waves return to their 
source and are then converted into a 
high-frequency potential. This poten- 
tial is amplified by electronic circuits 
and projected upon the screen of a 
cathode-ray tube where they may be 
seen and examined. 


ba 


Pulse pattern, showing the initial pattern 
ot the extreme left and the reflection from 
the opposite side at the extreme right. The 
sweep line indicates no defects. 


ht 


A typical indication of a defect is illustrated 
here. By means of calibration, it is now pos- 
sible to determine both the exact position of 
the flaw, as well as its size. 














GRINNELL COMPANY, INC., Providence, R. |. 
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Today, Supersonic testing is available on specification 
for inspecting Grinnell prefabricated piping. By ob- 
serving the pattern produced by the electron beam on 
the fluorescent screen, any defects in the base metal, 
welds, or variations in pipe thickness can be located 
and measured at a glance. 

Grinnell’s ultra modern electronic testing can be 
relied upon to detect hidden flaws in pipe materials, 
to check unerringly the quality of welds where it picks 
up types of flaws not revealed by X-ray and gamma 
ray inspection. In examining bends, this type of test- 
ing can measure the degree to which bent pipe thins 
on the outside and thickens on the inside of the bend, 
assuring full specified thickness in high temperature, 
high pressure work. 

Non-destructive Supersonic testing is another in a 
constant succession of new techniques employed by 
Grinnell to provide prefabricated piping which is safc 
and dependable .. . which measures up in every 
way to rigid state, national, association and insurance 
code requirements. It is another reason, too, why it 
will pay you to think of Grinnell “Whenever Piping 
Is Involved”. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 





Warehouses: Atlante * Billings * Buffalo * Charlotte * 
Cleveland * Cranston * Fresno * Kansas City * Houston * Long Beach * Los Angeles * Milwavkee * Mi 
Oakland * Philadelphia * Pocotello * 





* St. lovis * St. Pavl * Son Francisco * Seattle ° 


Chicago 
lis * New York 
Spokane 


47 











Piece Tilting-Disc 
Check Valve 


Has Removable Center Section 





for Quick and Easy Replace- 








ment of Operating Parts 




















Here's a Tilting - Disc 
Check Valve designed 
specifically for higher pres- 
sures. Its construction 
permits replacement of 
operating parts, if ever necessary, without re- can be removed. Replacement of center section 
moval of entire valve from the line. Once the is fast, easy — an important advantage. 


studs between inlet and outlet sections of the Important, too, is the smooth, easy operation 


body are taken out, the entire center section obtained by the tilting-disc design. The bal- 


(containing disc, seating face and hinge pins) anced disc is held on the open stops by the ve- 


locity of the medium being handled. There's 





STANDARD no slamming on closure to cause destructive 


pipe line stresses. 


Write for complete description. 


gilable in either 
= | for all 


weno ee The Chapman Valve Mfg. Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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The greater uniformity of Mt. 
Vernon Extra means more effi- 
cient filtering — greater clarifi- 
cation of filtrates, more complete 
recovery of solids. 


AT YOUR SERVICE 


Mt. Vernon-Woodberry’s staff of textile 
engineers is available on request to help 
you with your probl in devel 

or application of industrial fabrics. 





UNIFORMITY 


Wakes the Gig Difference 
In FILTER Fabrics 


GAUGING FABRIC THICKNESS #.FTER 
WEAVING. One of a series of compre- 
hensive laboratory controls throughout 
production to assure uniformity in all 
Mt. Vernon-Woodberry products. 


TURNER HALSEY 


setts 


Wt. Veruon-Woodbeny Wills 


Branch Offices: Chicago + Atlanta + Baltimore + Boston + Los Angeles + Akron 
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OTHER 
REASONS FOR USING 
FILTROL CATALYSTS 


1. HIGHER OCTANE BARRELS 

2. HIGH BUTYLENE YIELD 

3. LOW COST 

4. SULPHUR RESISTANT CATALYSTS 
5. FASTER REGENERATION RATE 

6. VARIED PLANT FACILITIES 

7. TECHNICAL SERVICE 

& UNIFORMITY 

9. LOW TTRITION RATE 





... REFINERS CAN BLEND MORE 
NORMAL BUTANE IN CATALYTIC 
GASOLINE PRODUCED OVER 
FILTROL* NATURAL CATALYST. 
...THIS MEANS LESS EXCESS 
BUTANE, MORE OCTANE BARRELS 
OF GASOLINE, GREATER PROFITS. 


FILTROL CORPORATION 


OFFICES: 727 WEST SEVENTH ST., LOS ANGELES 17, CALIFORNIA 
PLANTS: VERNON, CALIF.; SALT LAKE CITY, UTAH; JACKSON, MISS 


CATALYSTS ano ADSORBENTS 
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Another Important Instrumentation Development by Beckman... 


% Greater Compactness 

% Higher Accuracy 

% Lower Sample Consumption 
% Maximum Convenience 


THE NEW BECKMAN 
Flame Photometry Attachment 


Outstanding Features of 
the New Beckman Flame 


plete anol 
extremely small samples. 


b Fag ctomioes om — only about 2 
ml of sample solution per m —— 
a sample of | to 3 mi is ample for 
determination of several constituents. 


> Fuel consumption is very low— 
about 5 cu. ft./hr. for acetylene, 8 
cu. ft./hr. for oxygen, 20 cu. ft./hr. 
for hydrogen. 
> The hot flame, coupled with the 
high resolution of the ‘‘DU” Spectro- 
tometer, permits unusually norrow 
widths to be used—less than |9 
millimicrons for most determinations. 
Accuracies of 0.5% or better are ob- 
toinable 
> Sample concentration is unimpor- 
tant (provided it is above the lower 
detectable limit) permitting moxi- 


unusually high accuracy and resolution of the well-known a 
man “DU” with the conveniences of flame spectrophotometric 
methods, providing an instrument capable of the quantitative deter- 
mination of more than 40 elements, including heavy metals and 
rare earths, as well as the alkali metals. 

The atomizer-burner of this 
new instrument is much smaller, 
simpler and more trouble-free than 
previous designs. Made of Pyrex 
with a straight, large-diameter, no- 
ble-metal atomizer tube discharging 
directly into the flame, it will spray 


To meet the steadily growing interest in flame spectrophoto- Photometry Attachment 
metric methods, Beckman engineers have developed a new Flame p> Sample beoker is supported in a 
unique mechanism that swings the 
Photometry Attachment that sets greatly advanced standards of beaker outside the cose for easy fill- 
t back int tion 
compactness, convenience, accuracy and simplicity. cates the Sovar tte. Porter, os 
Used with the Beckman “DU” Spectrophotometer and stand- wey AT tT ye 
ard oxy-hydrogen or oxy-acetylene equipment, it combines the 0S, from 


even cloudy or highly concentrated mum versatility and convenience in 


piel ‘ solutions indefinitely without clog- making analyses. 
Pay pb Although the sensitivity of most 
ging or “drifts”. elements is improved when the ele- 
ments are in woter solution, non- 
Other important features of this new Beck devel are out- aqueous solutions cre as easily 
lined at right. Best of all, this new instrument is evalichle ot © cow oe oa. See peng mye ne 
low price for equipment of this quolity. Your nearest authorized Beck- organic solvents frequently increase 
man Instrument dealer will gladly supply full details—or write direct! — sensitivity of the readings. 
> The atomizer-burner, sample -posi- 
. tioning device, focusing mirror and 
/ adjustments are al! unitized into a 
B E C h MAN fm ye ,- Ki aba compact, cast-metal housing. All 
, tual " necessary regulators and (ex- 
NS TRUMENTS burner actual size. cot - tovesson fast 








a oxygen tanks! are conveniently 
mounted on a separate contro! panel. 
Write for complete details on this im- 


ok 


SOUTH PASADENA 25, CALIF. 





Factory Service Branches: Chicago * New York © Leos Angeles portant new B 


January, 1951—A Gulf Publishing Company Publication 








Prevent Possible Pump Damage 
by Maintaining Uniform Speed with 


Masoneilan Speed Governors 


























These governors prevent possible pump damage through MASONEILAN CONTROL VALVES 
overspeed. You automatically maintain uniform speed of sim- 
plex or duplex, double- or single-acting reciprocating steam 
pumps, and all classes of flywheel pumps, including vacuum 
pumps, air compressors and ice machines with Masoneilan 
Over-Speed Governors. 

Look at these Mason-Neilan operating features — Speed may 
be adjusted while pump is in motion . . . Motion arm may be 
arranged either vertically or horizontally ...Governor may be 
refilled while pump is in motion. 

You can profit with Masoneilan Steam Pump Speed Governor. 
Write for information. 








= 


MASON- N EILAN REGULATOR Com PANY These valves (No. 154-2) are especially designed for 
use with Masoneilon Speed Governor 
1182 ADAMS STREET, BOSTON 24, MASS., U.S.A. Sizes from Ya" through 2”, with V-port valve plugs; 


Sales Offices or Distributors im the Following Cities: New York * Syracuse * Chicago Body Rotings: Bronze 250 Ibs. at 475 "F.; Stee! 300 Ibs. 
St. Lowis * Philadelphia + Houston * Denver * Pittsburgh + Cleveland * Cincinnati ot 750°F.; iron class 250 ot 450°F 
Tulsa * Atlanta + Los Angeles * San Francisco * Salt Lake City * Bl Paso * Boise 
Albuquerque * Detroit * Charlotte, N. € * Mason-Neilan Regulator Co., Led., 
Montreal and Toronto 
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Highly Abrasive 
Materials 


are no threat to 


ROCKWOOD 
Ball VALVES 


Foreman at Iroquois China Com- 
pany, Solvay, New York, says 
“Rockwood Ball Valves are oper- 
ated 40 times a day handling 
a mixture of clay and water. 
Each Valve has performed better, 
operated easier and lasted 
longer than any other valve we 
ever used.” 





LEAK PROOF SERVICE + 
EASY TO OPERATE «+ 


The Rockwood Ball Valves shown in this picture are in- 
stalled on a slip machine and lines. They are operated 40 
times daily and handle a mixture of clay ard water. This 
mixture, called “slip”, is highly abrasive. Yet, under this 
severe condition, Rockwood Ball Valves have been in 
operation for over 14 months — longer than any other 
valves ever used — and during that time, have never re- 
quired attention. Men using the Rockwood valves claim 
they operate easier and faster and a glance tells whether 
valves are opened or closed. 


When using the conventional type valve, the lroquois 
China Company found the turbulence created in the valve 
would add air to the “slip” and cause pin holes in the 
finished product. Also, the “slip” would accumulate in 
the bonnet and prevent full opening and tight closing. 
Rockwood Ball Valves eliminate this trouble. Rockwood 








Actual photo token at Iroquois China Co., Solvay, N. Y. 


FULL ROUND FLOW 
NO MAINTENANCE 


Ball Valves are also successfully performing on glaze 
operations, where a mixture of ground glass and water 
is used. 


The full round opening of the Rockwood Valves do not 
permit turbulence. Design of the resilient synthetic rubber 
seat in combination with the hard chromium floating ball 
makes Rockwood Ball Valves stay tight when closed. 


A valve with these qualities will give top notch perform- 
ance in your plant — why not install one today and be 
convinced. 

Rockwood valves are recommended for 300 p.s.i. working 
pressure and are available in all pipe sizes from 12" to 4”. 
They are today giving service in oil refineries, food, paper, 
textiles, chemical and rubber plants, etc. 


Distributors in all principal cities. 
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Quich-Opening 
Steel Clamps 


Pressed Steel 
Dicphrogm Casing — 
large Area — 


High Life 


Cast Steel Yoke 


ounting 


Polished or 
Superfinished Stainless 


Stee! Stem 


7 


e666 


Séed 


Molded Neoprene 


Diaphragm — Reinforced 


All Diaphragm Motor 
Steel Ports 


Parkerized or Plated 


Universal Mounting 
(Both Sides of Motor) 
for Valve Positioner 


and/or Controller 


Molded Ring Packing 
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ADVANCED-TYPE VALVE 
FOR EXACTING CONTROL 


K & M Diaphragm Control Valves em- 
body the accessibility and other desirable 
features of the “open yoke”, formerly 
available only in cast iron construction, 
together with the strength and resistance 
to shock found only in steel. 

The diaphragm casing assembly is the 
exclusive K & M Boltless Duoseal design 
which allows quick disassembly. The large 
diaphragm is molded so there is full effec- 
tive contact with the diaphragm button 
during the complete valve stroke. This 
construction, together with heavy, cali- 
brated, long-travel springs gives an unusu- 
ally high power factor for extremely pre- 
cise control. 

Flow passages of the valve body have a 
minimum average area of 140% of com- 
parable size pipe area; inner valve open 
free areas average 80%, of pipe area. This 
design permits pressure drop to take place 
principally through the inner valve, assur- 
ing complete control over the full valve 
stroke. 


Send for K & M Bulletin $10 for details 
and data. 





K&M SERIES 1200 and 1400 


Available sizes — 4 to 16 inches. 
Construction — Cast iron, carbou 
and stainless steels and most ma- 
chineable alloys. 

inner Valves — A wide range of 
styles and characteristics to meet 
varying requirements. 

Action — Designed for direct or 
reverse action. 


ma Honed Guide Bushings 





Top and Bottom 





KIELEY & MUELLER 


Established: 1879 


2033 - 43rd, STREET NORTH BERGEN, N. J 
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Install the American Every Angle 
Thermometer in any difficult 
place, on an irregularly shaped 
tank, boiler or other equipment. 


Then turn its face to the exact 
spot where you can see it best. 
If the light changes turn it again 
—as many times as you want— 
for it will survive many thousand 
turns without impairing its en- 


during accuracy. 





It is adaptable to all types and 
shapes of process equipment for 





the neck can be moved and turned 


to a full 180 degrees on two axes. 


This useful feature does not American Glass, Dial and Recording Thermometers are 
sold by leading distributors everywhere. Write to them 


affect the accuracy in any way or us for information. 


for the fine quality of American Ad ly] ERIC bal N 


Thermometers has kept them 
leaders for a hundred years. Industrial Instruments 
A Product of 
MANNING, MAXWELL & MOORE, INC, 
STRATFORD, CONNECTICUT 
Makers of ‘American’ Industrial and ‘Microsen’ Electrical Instruments, 
‘Hancock’ Valves, ‘Ashcroft’ Gauges, ‘Consolidated’ Sofety and Relief 
Valves. Builders of ‘Shaw-Box’ Cranes, ‘Budgit’ and ‘load Lifter’ Hoists 
and other lilting specialties. 
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LIFE EXPECTANCY 
EXTENDED 


Compressor Room of the Bids Eye-Snider Plant 
at Walla Walla, Washington, is sided with Kam 
“Certury” Asbestos Corrugated Sheets. 


ASBESTOS CORRUGATED 


The sturdy ‘‘clean build’’ of these compressor plant walls is one sign they’ll 
live long. They’re K&M “Century” Asbestos Corrugated, the material 
you see on more and more industrial and commercial buildings whose 
owners have made sure of lasting good looks and economy. 


K&M Corrugated saves from the start by simplifying and speeding 
erection. Cutting, drilling, fitting and anchoring are easily done, with 
every assurance of trim, durable enclosure. What’s more, K&M Asbestos 
Corrugated Sheets—stay put..They don’t give in to weather effects and fire 
hazard, nor to rust, rot, rodents and termites. Thus long-term freedom from 
maintenance goes right along with the initial economy of using K&M 
“Century” Asbestos Corrugated for siding and for roofs, too. 


Whatever your building plans, see how much this adaptable modern 
material can save you. Write us for full data and the name of your nearest 
K&M Distributor. 


Even scaffolds and extra labor are eliminated when 
“*TOP-SIDE”* fasteners are used. They are made for 
use with steel members of any type, on sides and roofs. 

*@H. & B. Enterprise Corp. 


Nature made hsbestos... Keasbey & Mattison has made it serve mankind since 1873 


KREASBEY & MATTISON 


COMPANY + AMBLERe PENNSYLVANIA 


Petroleum Refiner 
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Features 
@ COMPACT — SIMPLE 
RUGGED 


@ AVAILABLE WITH OR WITH- 
OUT BY-PASS 

@ 2 YEARS FIELD SERVICE @ USABLE AS REMOTE POSI- 

@ EASILY ADJUSTABLE TION INDICATOR 

@ FORCE BALANCE TYPE OF @ FOR DIRECT OR REVERSE 
POSITIONER ACTION VALVES 


Technical Data 
FISHER 





Test TYPE 3500 





INSTRUMENT PRESSURE SENSITIVITY 
CONTROLLING PRESSURE CHANGE NEEDED TO 0.07 16 
PRODUCE 2 18S. TO 15 LBS. TO DIAPHRAGM 





STEM MOVEMENT SENSITIVITY 


AMOUNT STEM CHANGE TO ve" TRAVEL 0.0037" AVE. 





PRODUCE 2 LBS. TO 15 LBS 
TO DIAPHRAGM 


2” TRAVEL 0.015" AVE. 





SIZE TRAVEL 
SPEED oD %” 
TIME IN SECONDS FF 1a" 
FOR FULL TRAVEL GG 2” 
HH 2" 





1.2 — 1.2 SEC. 
42 TO 48 SEC. 
7.2 SPC TO 9.6 SEC. 








10.5 TO 12.6 SEC. 
tao \e” TRAVEL 


ERROR IN POSITION AT . — — 
9 LBS. CONTROLLER PRESSURE 2” TRAVEL 0.001” AVE. 





EFFECT OF VARIATIONS 





ve” TRAVEL 0.) 18. PER 5 LB. CHANGE | 
2 


IN 
AIR SUPPLY PRESSURE ” TRAVEL 0.1 LB. PER 5 LB. CHANGE 








CHARACTERISTICS 


CONTROLLED P VS DIAPHRAGM P LINEAR 





STABLE 
ADJUSTMENTS 
All EASY AND Si 


COMMENTS 





AIR CONSUMPTION NORMAL 





9 LBS. DIAPHRAGM PRESSURE 15.0 CU FT/HR 











FOR COMPLETE DETAILS WRITE FOR BULLETIN E-3500. 


Fisher Governor Co., Mershallown, lowa 


58 


FISHER 

V-RING 

TEFLON 
PACKING 


—S 
proved $ 
SrRVIc> 
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PLUGS ARE OUT WITH CHLORINATION 


Costly plug cleaning, with its high labor bills and lengthy 
equipment down-time, goes out of the condenser and heat 
exchange picture the minute chlorination arrives. 


This proven process for cutting the costly effects of back 
pressure and poor heat transfer characteristics caused by 
slime, really works, as one Southern Power Station found 
out when they began using the W&T De-sliming Process. 
In just six months after W&T Chlorinators were installed, 
cleaning and excess steam costs were reduced from $1450 


per month to $250 per month and a later survey 
showed an overall saving in 


steam costs of $16000 in a year. 


excess 
Such savings are indicative Tl of how 
your condensers may be made to 


operate 
more economically and with far less outage when 
W&T Engineers install chlorination to fight your 
slime problems, 


To learn how chlorination may be profitably 
applied to your heat exchange equipment and to 
take advantage of W&T’s 35 years’ experience, 
write today. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 


Believilie 9, New Jersey + Represented in Principal Cities 
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You can make important savings in 
fuel by taking advantage of the quick 
heating characteristics of J-M Insula- 
ting Fire Brick. These light-weight 
brick permit a quicker rise to proper 
operating temperature in the furnace 
because of their low heat storage capa- 
city, and thermal conductivity. 
Where furnaces are being intermit- 
tently operated these are two espe- 
cially important characteristics 


low 


@ For a. full 3000F 


These same insulating materials can 
also be obtained in large size units 
called Johns-Manville Insulating 
Fireblok. This product has many ad- 
vantages over the smaller size fire 
brick for certain types of jobs . 

from both a construction and stability 
standpoint. The Fireblok units can be 
quickly applied because they are easy 
to cut and fit. Fireblok insulations 
provide additional heat savings be- 


For use to 2800F 


For use 


to 2600F 


@ For use to 1600F exposed 
For use to 2000F as backup 


cause they reduce the number of joints, 
and require less mortar for bonding. 


It will pay you to let a Johns- Manville 
insulation engineer explain the many 
ways in which you can save by using 
these insulations in your furnaces. Just 
write for further information to Johns- 
Manville, Box 290, New York 16,N.Y. 





Transverse Strengths, psi ° 
Cold Crushing Strengths, psi... . 
Linear Shrinkage’ percent 
o ible Thermal © ‘ 





percent 


Cokductivity’ at Meon Temperatures 
500 F. 
1000 F 
{soo F 
2000 F 


Recommended Service 


12 4-he 





Bock up 2000 F 
Exposed 1600 F 
simulotive service pone! test for 
JM. 3000, 24-hr. soaking period for other brick 


2000 F 
2000 F | 


*Conductivity is expressed in Btu in. per sq ft per F 
4 “ ‘ 





per hour of the dewg meo es 


F | 
F | 

Note Above tests ore in accordance 
with AS T.M. tentative stondards. 








Johns-Manville fobite 
——— INSULATIONS 
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Reau INNOVATION ! 


Here is the new Shand & Jurs spring loaded Internal Safety 
Valve for petroleum storage and transfer tanks. This all-steel 
safety valve, Fig. ST-6810, gives greater protection to pe 


troleum products and equipment, and at the same time pro- 


vides a more streamlined and dependable tank valving system 


For greater safety, the S&J Internal Safety Valve is held open 
against spring pressure by a lever, cable and fusible link 
Should a fire occur near the tank discharge line and endanger 
its contents, the fusible link melts the internal valve closes 


instantly . . . and there’s no more fuel added to the flame 


And talk about simplicity! The entire’ valve is constructed in 
one unit. It fits into the tank flange with the valve opening in- 
side the tank shell, and the opening-locking mechanism con 
veniently located outside the tank. The spring loaded valve 
will keep the valve disc tightly closed unless thermal pressure 
builds up dangerously in the lines. Then this excess pressure 


opens the valve and vents back into the tank. 














‘ Ms 
SS 


Pend a W105 Gn. 917 CARLETON STREET © BERKELEY CALIFORNIA 


NEW YORK CHICAGO Yj HOUSTON TULSA LOS ANGELES SEATTLE 
295 Madison Ave 104095 We Ave 814M &M Bidg 310 Thompson Bldg 714. W. Olympic Bivd 3000 Western Ave 


MONTREAL, QUE. 360 Notre Dome St We VANCOUVER B C_ 550 Bearty St FORT. ERIE coke DARLINGTON Eneland 
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Measure and Control 


Temperature Conductivity °F pH 


Pressure Per Cent Oxygen" 7" 
Level Per Cent Combustible 


Flow Motion oF Position 
Flow Ratio 


with STANDARDIZED 
E lectronic Instru 


ments 


FEATURES 


1. Sustained accuracy and stability insured by careful 
design and the use of the null balance principle. 

2. Trouble free service insured by sturdy Electronic 
Detector which replaces moving parts and delicate 
instrument suspensions. 

3. Comparison of related factors made easy by contin- 
vous records of as many as four factors on a single chart. 
4. Maintenance simplified by easy access to all parts 
and by exchangeable unit assemblies. 

5. Attractive control panels assured by identical 
styling of all recording instruments. 

6. Panel space saved by installing two controllers 
in one instrument. 

7. Choice of three controls—air, on-off electric, modu- 
lated electronic. 

8. Easy installation—no careful leveling or protection 


Standardized Bailey Electronic Instrument against vibration. 
alin my om lo Ask for Bulletin 231 


BAI LEY M ETER COM PANY TEMPERATURE en. 


1043 IVANHOE ROAD . . . CLEVELAND 10, OHIO PRESSURE DENSITY 
oxYGE s RATIO 


Controls for Ad % COMBUSTIBLE 
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4 Btu loss 
UNI 


PIPE NS 750. Surface Temperature 
a= == ttuomuscucsn Efficiency 


gseastos & ewan « ome s 


FIND THE FACTS ABOUT 


y GREAT 
*PIPE INSULATIONS 


UNIBESTOS No. 750 and No. 1200 FF 


WRITE FOR UNIBESTOS “Fact Finder” on your company’s 
letterhead. It will be mailed to you without obligation. 






































1823 SOUTH 54th AVENUE ¢ CICERO 50, ILLINOIS 
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RSS valuEvente > 


@ EXCERPTS FROM THE R-S BOOK OF EXPERIENCE © 


Minimum Pressure Drop 
SAVES POWER 


The beveled vane of an R-S Valve seats firmly 
against the valve body to produce commercially tight 
shut-off with metal-to-metal seat. A rubber seat 
produces drip-tight closure. In the open position the 


streamlined vane creates a Venturi action. Pressure 


drop in R-S Valves is low, and they therefore produce 


substantial savings in pumping costs. 

Illustration shows a heavy duty R-S Valve used in 
the water system to a compressor house. Valve is 
equipped with diaphragm motor, handwheel control 
with self-locking worm and gear and declutching 
mechanism together with outboard bearing for 
operating shaft with goose neck support. 

Every R-S Valve is engineered and constructed 
for rugged service and provided with such safety 
factors that it will give complete satisfaction in 
the service for which it is designed. Consult with 


your local R-S Valve Engineers or write direct. 


R-S PRODUCTS CORPORATION 
4600 Germantown Avenue 
Philadelphia 44, Pa. 


LAR AR AAI 


LSI RIO OELLEL NOLL LR ALES LOREAL 


Action Fieet 
Vatve with 
counter-weight 
es . 


No. 628—Solenoid Trip Valve is 
used for emergency service. The 
solenoid can be arranged with the 
counter-weight mechanism to open 
or close the valve and hold it there 
in one position or the other. If for 
any reason the solenoid functions, 
the latch is tripped, which permits 
the counter-weight to open or close 
the vaive by grovity. The assembly 
is suited to shut off the flow or to 
epen a vent and requires manual 
reset. Can be constructed of any 
metal or alloy and in various sizes 
for air, gases, steam, oil, hydraulic 
and other services. 


. g , V 


. 677—1500-pound Welding End 


No. 795—Three-inch 3-way Valve Type 
Ne. 733 utilizing standard tee and two 
water valves with extended handwheel 
control. 
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From East Texas to South Ohio 


A current example of Stone & Webster Engineering Corporation’s 
broad experience in design and construction for the natural gas 
industry is the six compressor stations on Texas Gas Transmission 

Corporation’s recently completed 


800-mile, high-pressure line. 


The six stations along the line between 
Carthage Gas Field in East Texas and 
Middletown, Ohio, include gas engine 
driven compressors totalling 42,500 hp for 
boosting the gas pressure from 575 to 800 
pounds for transmission. 





STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 





THEN 


for Safety and Long-Time Service 


Besa 


For 2000, 3000 and 6000 pounds service — Sizes '/;" to 6” 


SCREW END TYPE 


ao oa 


For schedules 40, 80 and 160 pipe — Sizes 1/," to 4” 


SOCKET WELD TYPE 


Shocks and stresses imposed by high pressures and high temperatures are taken 
in their stride because Vogt fittings are uniform in structure, fine grained, and 
free from porosity . . . the superior product of laboratory controlled materials and 
giant forging hammers and upsetters. These properties also give higher resistance 
to erosive and corrosive conditions, thereby adding to service life expectancy 
in steam plants, petroleum refineries, chemical plants and related industries. 


HENRY VOGT MACHINE CO., INC. 


Louisville 10, Kentucky 
BRANCH OFFICES: NEW YORK e PHILADELPHIA e CLEVELAND e CHICAGO e DALLAS 


DROP FORGED 
SPFEEL FITTINGS 
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SHEER tax grab of $165,000 per year on 
the part of the municipality of Pasadena, 
Texas, was forestalled recently when 
Shell Oil Company and Shell Chemical Corpora 
tion won first round in a court 
fight to block Pasadena’s whole- 
sale annexation scheme. 

Last January, at a jumped-up 
Pasadena’s 


4 


Tax Grab 
Forestalled 


sessit mn of 


midnight 
city council, Shell’s huge oil refinery tract as well 


as the chemical plant, both located near Pasadena, 
were claimed by that municipality on the strength 
of a Texas home-rule statute which permits a city 
to annex “adjacent” areas 

Shell didn’t care for the move. It needed nothing 
that Pasadena could offer in the way of utilities 
or police and fire protection; so it attacked the 
annexation order on the that two of the 
annexed tracts, those including the Shell proper 
ties, were actually not suitable as town property 
and that it was unreasonable on the part of the 
municipality to claim them for town purposes. 

District Judge Roy Campbell, sitting at Hous 
ton, decided in favor of the company, holding that 
no city has the right to extend its municipal limits 
merely for tax-grabbing purposes, that a city an 
nexing some territory has no business taking more 
than it can service within a reasonable period of 


basis 


time 

Che court used positive language in ruling on 
the question. Attempted annexation of the two 
Shell tracts it called “wholly unreasonable and 
arbitrary and constituted an abuse of discretion 
and a legal fraud” by Pasadena’s city commission 
These properties, owned by Shell, “do not bear 
any reasonable relation to the municipal and eco 
nomic needs of Pasadena and are not suitable for 
town purposes, but were attempted to be annexed 


4 Plymouth Oi Company's Gas Proce 


in operation for about two years 


ssing Plant in the Benedum Field t'pton County 
(Photo by Bill Thompson 
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for the sole purpose of obtaining tax revenues 
therefrom.” The judge pointed out “there is vacant 
undeveloped land within the boundaries of Pasa- 
dena as it existed on December 27, 1948, and if 
Pasadena should annex all of the area (included 
in seven ordinances) and if one half of the total 
area of the city as enlarged should be developed 
for residential purposes, it would take at least 60 
years for this area to be reasonably settled and 
developed for such purposes.” 

Following his decision invalidating the two 
“Shell” annexation ordinances, Judge Campbell 
granted an injunction prohibiting Pasadena from 
taking any steps toward taxing or taking any 
jurisdiction over the areas at issue. The company 
had already received Pasadena’s 1950 tax state 
ment for a total of $165,000. 

Pasadena really went to town in its annexation 
program, Prior to January, 1950, the municipality 
comprised 3910 acres but by the time it finished 
its seven annexation moves, the town embraced 
18,040 acres. Judge Campbell ruled only on ordi 
nances 6 and 7, the two which attempted to annex 
the big Shell plants located several miles east of 
Pasadena, and all of the land between those plants 


and the old city limits. 
ry 

| contains a special section devoted to In 
strumentation and Process Control—sub- 
jects of rather direct interest to a major percentage 
of process plant men, even 
though the men who work 
exclusively in this field 
constitute a small fraction 
of plant and engineering 


HiS first 1951 issue of PerroLeuM REFINER 


Instrumentation 
Issue 


company staffs. 
The bare and simple fact is that today many of 


Te ras 


Texas) 


Sinton 


The plant has been 
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FOR GREATER STABILITY AT 
HIGH OPERATING TEMPERATURES 


USE DUPONT “ORTHOLEUM”’ 300 GREASE 


The high temperature and > poems de- 

mands put upon greases by equipment NORMA - HOFFMANN 
bring a definite need for greater thermal stabil- Gupanien vest 
ity and resistance to oxidation—a quality de- Pe aan aan 
mand that is passed on to the refiner. ont ase ont ase 
“Ortholeum” 300 Grease Stabilizer has been 

developed to meet this need. This new additive 

combines both antioxidant and metai deactivat- 

ing properties, and the combination imparts 

oxidation stability to the grease, superior to 

that attainable with antioxidants alone. In addi- 

tion, it does not cause discoloration of the 

finished product. 


“Ortholeum” 300 has been evaluated in many 
types of greases and the Norma-Hoffmann Oxi- 
dation Test shows markedly greater effectiveness 
over compounds such as Phenyl-alpha-naph- 
thylamine. While effective in a non-catalyzed 
system, its advantages are most marked in a 
catalyzed system. Test results on several types 
of greases are shown opposite. 


Samples can be obtained for evaluation in your 
own greases from the nearest Du Pont District 
Office or from your Du Pont Petroleum Chemi- 
cals Representative. For more complete infor- 
mation, ask for Technical Bulletin GS-50. 





PHYSICAL PROPERTIES 


Melting Range, ° 
Starts to melt 
Completely melted . 
Normal Use Concentrations 
We DW cece WErTTTITITITITITiT Titre 0.2 te 1.0 
Miscibility with oils and greases ... In all proportions above 160°F. 
Normal use concentrations solu- 
ble at all temperatures. 











Petroleum Chemicals 


Moke Du Pont the Source for All of Your Gasoline Additives Tetraethy! Lead Compounds (Motor Mix — Aviation Mix)—Antioxidants — Metal Deactivator—Dyes 


New York, N.Y Wilmington, Del. 
E. |. DUPONT DENEMOURS & COMPANY (INC.) District} Chicove, in District Chicana, 1 
ulso, ° < Tul 
Petroleum Chemicals Division ©@ Wilmington 98, Delaware Offices l Houston, Texeos Laboratories saoaeitan ot 

los Angeles, Colif El Monte, Colif. 
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our large volume and more complex petroleum 
processing installations are entirely dependent 
upon automatic control systems for their success- 
ful operation and most process plants use exten- 
sive automatic control systems. Instruments now 
allow us to operate processes that are too complex, 
or too hazardous, or too expensive for practical 
use with manual control methods. Process engi 
neers, designers, and operators must all know how 
instrumentation systems work. 

This current situation is of fairly recent devel- 
opment. During the thirties, for instance, some 
plants were designed on the premise that auto 
matic control should be used sparingly, that fur- 
nace temperatures and other critical operating 
variables were not to be trusted to the uncertain 
performance of the then existing instruments but 
should preferably manual control. Times 
have changed. Modern instruments usually pro- 
vide more precise control at the desired operating 
points than the best operators can approach with 


be on 


manual control methods 

Instrumentation practice in earlier process 
plants tended toward the use of indicating devices 
that gave bare data on temperatures and 
pressures and flows and liquid levels as were nec- 
essary for the operation of the unit. As processes 
and plant efficiencies were improved, better in- 


such 


struments were developed and adapted to plant 
In the period between 1930 and 1940 it 
became the universal practice to 
measure and control automatically the 
‘basic operating variables—temperature, pressure, 
flow, and liquid level. Instrument designs were 
steadily improved and a variety of apparatus uti 


needs 
more or less 


most < of 


lizing pneumatic transmission systems came into 
use to supplement mechanical linkage control in- 
struments. 

The use of pneumatic transmission systems pro- 
vided great flexibility in the location of instrument 
components and the points at which the operating 
variables were measured and the control means 
effected. This flexibility allowed the centralization 
of process control records and adjustments within 
a single control room. This flexibility of instru- 
ment system design coupled with the increasing 
complexity of many processes led gradually to the 
development of graphic panel types of control 
system design. Progress within this field in the 
last two years has been truly amazing—almost all 
of the major instrument manufacturers have either 
placed new graphic panel type apparatus on the 
market or have reported research on such ap- 
paratus. 

The end of this rapid development is not in 
sight. Increased application of analytical type in- 
struments to actual process plant control work, 
the development of telemetering systems, the fur- 


ABOTAGE, largely avoided in this country 

during World War II, still represents a 

serious possible threat to our industrial 
capacity,.and thus to our national security. Refin- 
eries and similar proc- 
essing installations are 
especially susceptible 
to such damage—eveti 
a minor fire, for in- 
stance, may quickly become a dangerous hazard 
for an entire plant. Because of this situation, it 
will be well for those responsible for the safety of 
each of our process plants to plan now and put 
into immediate practice whatever precautions may 
be required to adequately protect against these 
evil possibilities, 

In a foresighted and unusual move to protect 
employes and property against sabotage, Socony- 
Vacuum Oil Company, Inc., and its two major 
domestic affiliates, General Petroleum Corpora- 
tion, and Magnolia Petroleum Corporation, have 
adopted plans involving up to a total of $300,000 
in rewards for evidence leading to conviction of 
anyone responsible for crimes of violence in con- 
nection with sabotage. Socony-Vacuum has 
emphasized that it does not regard war as “neces- 
sarily imminent,” but rather has adopted the re- 
ward program because the company believes that 
sabotage is one of the gravest dangers to national 
security and that “it should take appropriate pre- 
paredness measures just as our Government is 
doing.” An object of the plan, according to Socony- 
Vacuum, is “to increase protection of personnel 
and plant against sabotage by encouraging en- 
forcement of existing laws.”” Socony-Vacuum and 
its domestic affiliates employ about 43,000 persons, 
and operate 16 refineries in this country manufac- 
turing an average of 475,000 barrels of petroleum 
products per day—roughly 8 percent of . ur na- 
tional capacity. 

Convictions of the guilty after damage has been 
done will not be enough, of course, even though 
the posting of rewards for such convictions will 
undoubtedly have a strong influence in preventing 
sabotage. It is to be hoped that our plans along 
these lines can be of such scope that acts of sabo- 
tage can be entirely prevented, Certainly it does 
seem probable that they will be attempted. 


Sabotage Attempts 
Appear Probable 


ther application of electronic circuits to plant con- 
trol apparatus, all lead to the conclusion that 
instrumentation will eventually give us entirely 
automatic process plants—plants where the oper- 
ating staff will spend most of its time planning 
more efficient operating conditions and more prof- 
itable products rather than interminably checking 
instrument readings to see that the plant is ac- 
tually running along the prescribed path. 








EVERY WEEK IS OIL PROGRESS WEEK 
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SUSPENSION TYPE CLEANER 
for small tubes. Electric motor 
driven. A long shoft armed 
with cutter or brush, enters the 
tube, the motor being sup- 
ported from above by tackle. 


@ Any tube that's cleanable can 
be cleaned by one of the many 
cleaners in the Lagonda line-up. 
Diameters as large as 18-inch— 
as small as .495-inch. Straight, 
The Direct-drive air or steam- 
deener, long the stenderd fer curved or bent as sharply as a 
smoll tubes such as those in superheater tube of return bend type. 
condensers and other heat | h half #L d 
exchange opporatus. n the half century o agonda 
experience, probably every possible 
tube cleaning condition has 
been met. If it's tube cleaning, it's 
Lagonda. Bring us your problem. 


New bulletin Y-29 
gives the full story 
On request 


[co 
T T Plants at: JEANNETTE, PA. 
i i t re) RIDGWAY, PA. * AMPERE, N. J. 
SPRINGFIELD, O. * NEWARK, N. J. 


DISTRICT OFFICES IN PRINCIPAL 


LAGONDA DIVISION «+ SPRINGFIELD, OHIO CITiEs 
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Above—Typical City Bus, Factory Engineered and Produced to Burn LPG. One o/ 


he country’s 


largest bus operating companies hos ordered 500 buses of this type. 
Right—Chemical Plant Using LPG Hydrocarbons as a Feed Stock. 


| URING 1950 the liquefied petro 
leum gas industry continued its 
and growth. Sales of 


steady expansion 


LPG in 1950 


3,333,000,000 


reached estimated 


gallons, 


product used in the manufacture of 


an 


exclusive of any 


avia 


tion and mot rasoline and synthetic 


rubber t sents an increase of 


1949 sales, and is more 


1945 


25.4 percent 


olume sold in 


than triple 


years, the LPG industry 


infancy to a major 
lreds of industrial 
1 manufacturing 


~ farms and sub 


nd 


w renders 


bey the gas mains 


its services 
»ducts indirectly, 1 
the 


and to 


} . 
directly o 


amilies than does manufa 


lustry, about tw 


as does the natural gas 


LPG for 
2,143,000,000 gal 


Sales ot domesti 
1950 were 
greater than the industry's 
recently as 
31.7 


purposes im 


all uses as 
increase of percent 
or domesti 


1949 


proximate 


It is estimated that there were ay 


ly 7,500,000 LPG installations 


rms rban areas at the 


marked 


it trend to 


accelera 


the us« 


as fuel for farm tractors and 


irrigation pumping wnits 


The effects on industry of a generally 
high level of through- 
effects of 
military preparedness program, wer 


the LPG 
Sales of 


business activity 


the 


out the year, as well as 
the 
use ol 


apparent it increased 


by most 
LPG for 


purposes in 


industrial companies 


industrial and miscellaneous 


1950 reached an estimated 


300,000,000 gallons, 
21.4 percent that 
1949. This the 
per cent increase enjoyed by this phase 
of the LPG 1941, 
took place in increased 


availability of 


representing an in 


creasc t over con 


sumed in was largest 


industry since and 


spite of the 


natural gas to industrial 
plants in many areas 
Sales of 


purposes 


LPG for gas manufacturing 
240,000,000 


gallons in 1950, approximately the same 


are estimated at 


January, 1951 


as in 1949. Completion of natural gas 


lines to new areas, and expansion of 


natural gas facilities to areas already 


Relatively 
first 


served, continued warm 


the two months of 
the 
of utilities using thi 
peak load 
conditions The 
affected LPG 
439 towns served 
LPG as thei 


weather during 


the year also reduced appreciably 


LPG requirements 
fuel basis for 


on a standby 


shaving or emergency 
nditions 


the 


same climatic c« 


sales to many of 


by 288 utilities using 


source of supply 


sole I 


The 
the 


sale of LPG as base material for 


manufacture of chemicals and chem 


ical intermediates was at a new high 


totalled 
193 


during 1950. Estimated sales 


650,000,000 increase of 
1949 
continued to be 
airket f 
domestic 


gallons, an 
Chemical 
the 
LPG, exceeded only 
market, and it is 
the large 
estimated at 207,000,000 gallons 
the 


percent over sales in 


manufacture second 
largest m 
by 
portant to note that 
of LPG 


in 1950) 


the im 


volume 
used in manufacture of 


synthetic rubber is entirely excluded 
from this report 

The 
as be« 


the 


LPG 


selectin 


proximity of a 


I source of 


ome a major tactor im 


location of new chemical manufac 


turing facilities. The rapid extension of 


natural gas pipe lines into the mid- 


east fiz 


the 


provided excel- 
light 


extraction 


west and 
lent 


and 


an 
carrier for hydrocarbons, 
LPG 
considered 
pipe 


Consumer 


plants are being 


for strategic locations along 


such lines 

LPG 
en 

1950, 


interest in the use of 


as a fuel for internal combustion 


tremendously in 
the 


gines increased 
farm tractor and bus 
to the LPG 


buses are now 


particularly in 
fields. Of 


industry is the 


great significance 
fact that 
being factory 


for 


engineered and produced 
12 


During 


especially 
to-1 
1950 


LPG with as high as 
compression ratio engmes 
the largest bus 
for 500 
new buses of this type, in competition to 


bids offered by 


diesel and gasoline 


one of country’s 


systems placed a single order 
both 
Many 
other bus companies also completed ar 
1950 


manutacturers otf 


fueled buses 


rangements in either to convert 


their present buses to LPG, or to buy 


factory produced LPG buses, and en 


A Gulf Publishing Company Publication 


ot) erm A 
On eo mmm 
oe wee we wee or 


LPG Sales 
Continue to Gain 


K. W. RUGH and G. R. BENZ 
Phillips Petroleum Company 
Bartlesville, Okla 


tered into LPG fuel purchase contracts 
Actual LPG 


1950 of not 


during the year sales of 


either started late im are 
planned until 1951, with the result that 
1950 do 


volume 


sales figures not include most 


market 
fleet 


also 


of this new 


Interest of truck 


this 


operators im 
motor fuel much in 


1950 


was evi 


dence in Taxicab fleets in many 


areas also evidenced much 
LPG fuel to 


operating problems, with conversion to 


interest in 
as a solve their special 
LPG being made or planned by many 
taxicab operators 

New and expanded uses of LPG re 


sulted in many industry recommenda 


tions for new or revised portions to 
The Fire 
Association and the National 
Fire both is 
sued identical revised standards (known 
as Pamphlet 58) for the design, installa- 
tion and construction of containers and 
pertinent equipment for the storage and 


handling cf liquefied petroleum gases 


existing standards National 
Protection 


Joard of Underwriters 
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trends 
the 


Any discussion of industry 
must qualified 
effects on them of the apparently immi 
nent military preparedness program and 
To th 


fails to 


necessarily be by 


conditions 
the LPG 
supplies of 


of world generally 
that 


adequate 


extent industry 


receive steel for 
LPG production, transportation, storage 
and utilization facilities, it will be unable 
to fully 
demand 


satisfy the steadily increasing 


for its products and services 
These requirements have been presented 
to the 
behalf of 
dustry 


The trend to bulk distribution of LPG 


government for study and action 


on the entire petroleum in 


and farm use should 
the 


for multiple home 


further aver 


LPG 


installation 


result im mecreases im 


age annual consumption per do 


mestic 


Continued high industrial activity 


foreshadows further increased use of 


LPG by 


pansion of 


industries. Extension and « 
” 


natural facilities wi 


affect 


gas 


probably not this trend greatly 


as increased interest in LPG as a stand 


by fuel can be anticipated. Increased 


activity in new defense plants should 


for certain new industrial 


LPG loads due, in part, to the expected 


also account 
decentralization of such plants to points 


beyond natural gas mains 


Winters f me 


used industrial ac 


mal intensity and it 


tivity caused by the 


will both tend ¢t 


to utilities for the fol 


) increased demand 


will directly affect shipments to utilities 
using LPG as their sole source of sup 
LPG as standby 
manufactured 


ply 2) utilities using 
to their 


was facilities will have occasion periodi- 


natural gas or 
cally to piace these facilities in opera- 
tion, requiring additional 
LPG to handle this load, and 3) utilities 
distributing natural gas or manufactured 
LPG 
facilities will again become ac- 
LPG 


demands 


supplies of 


and not now equipped with 


Ras 
standby 


tive prospects for such standby 


plants as their winter agam 


approach the maximum sendout capac- 


ity of then facilities 


Increased demands for petroleum 


present 


chemicals are resulting in plans for new 


facilities as well as expansion of exist 


ing facilities. Shortages in benzene, sty- 
rene and alcohols, in particular, are caus 
ing intense interest in the expanded use 
of LPG hydrocarbons in manufacturing 
The 


replac e 


these chemicals trend appears to 


be for propane to butanes as 


raw material, due partly to increasing 


butanes in higher value 
the 

of propane expecte | 
LPG 
pipe 
of petrochemi 


demands for 


markets, and partly to tremendous 


increase in recovery 


in the near future. The location of 


extraction plants on natural gas 
lines will permit location 
from 


Sales 


cal plants in areas some distance 


il helds, gas fields and refineries 
of LPG for chemical manufacture should 
rate, 


accelerated particu 


the 


at an 


as song as present emergenc, 


onditions exist 


Marketed Production of Liquefied Petroleum Gas 


TOTAL SALES 


Gallensin Percent cent 


YEAR Thousands Increase Increase 





1922 
1923 “4 
1924 376 34.0 
1925 72 
1926 15.2 
1927 134.6 
1928 314.6 
1929 119.6 
1930 

1931 

1932 


2,008,262 
2,511,160 
2,658,749 


1950 3,333,000 


Ind. and 
Misel.? 


DISTRIBUTION—1000 Gallons 


Percent 
Increase 


Gas 
Mig 


Percent 


Chemical 
Increase Mig 


Percent 
Increase 





Sale of Liquid Petroleum Gas Confined Primarily te Bottled Gas Business Prior to 1928 


214 240,000 


Household use plus other requirements by these customers such as irrigation pumping, tractor fuel, flame weeding, chicken 


brooding and sumia. uses 
bustion engine fuel and for gas manufacturing purposes 


Included also is LP-Gas sold by domestic distributors but used for industna! purposes, internal com- 


2 Includes LP-Gas sold for fueling internal combustion engines 
5 Not comparable due to segregation of chemical maoufacturing 


REMARKS 


tribution for the years 193! to 1949, inclumve, was obtained from the same source 
The total sales volume includes all LP-Gas (propane, butane and propane-butave mixtures) when sold as such 


writes. 


1944 the sale of pentane when sold for any purpose other than motor fuel blending was included 
ed. It does not include butane when blended with heavier petroleum fractions for motor gasoline pur 


In this table total sales for all years exeept 1950, were obtained from | 


8. Bureau of Mines reports. Dis- 
All other volumes were estimated by the 
Until 
Since then it has been exclud- 
aes. Intercompany 


sales transactions such as purchase of LP-Gases by one company from other as and resold as LP-Gases have been elimi- 


nated in order to avoid duplication of sales figures. The data do not reflect sa 
oduction for fuel polymerization, solvent de-waxing, ete 
turing synthetic rubber or aviation gasoline or their components. 


at the point of 
plants manufac 


70 


of LP-Gases used directly by the producer 
Neither do the figures include sales of hyd: ocarbons 


Increased availability of LPG 
with the production of 


on 
farms coupled 
many new makes and models of tractors 
factory engineered for this fuel appear 
to insure greatly expanded sales of LPG 
for this market. Other factors are the 
existence of low cost LPG conversion 
units and LPG consumer prices 


LPG 


as a fuel for buses appears assured by 


A continuation of the trend to 
Availability of buses 
factory for LPG, 
assured savings in fuel and maintenance 


numerous factors 
engineered and built 


costs, and the many operating advantages 
to be had from this fuel are the major 
causes to this bright out 
LPG 


considerable 


contributing 
look, Use of 


should make 


for trucks also 
additional 
manufacturers 
the 
spe- 
LPG 
Continued rapid strides in the extension 
of LPG 
the 


progress as more major 


ot heavy-duty engines undertake 


production of designed 


to take full advantage of 


engines 


cifically 


fueling facilities throughout 


country will also be an important 


factor here 
The LPG industry, which contributed 
much to the World War II effort, can 


be placed in a position to render far 


greater services to the country in any 


period of military crisis. In addition to 
supplying a basic and vitally necessary 
fuel to 


LPG can be used to fuel buses, trucks 


industries, farms and homes, 


and farm tractors and thereby replace 


billions of gallons of gasoline now used 


by these vehicles. This quantity of gaso 


line, released under emergency condi 


tions to military and essential civilian 


requirements, could replace an amount 
that 


imports 


corresponding to normally refined 


from crude oil which might no 


available; or assist in aug- 


tor 


ke mniger be 


menting the supply of motor fuel 


civilian use, which supply would be 


short of demand 

The opening of new gas and oil fields 
and regulatory 
of our 


coupled with voluntary 
efforts the 
natural resources assures continued sup- 
all 
reasonably 


toward conservation 


product for whose 
need LPG is constant 
the around. Reserves of LPG are 


estimated to equal about 80 percent of 


plies of users 


tor 
year 


the gasoline in our total petroleum re- 
Not been 
steadily increasing in favor of LPG for 
the 20 


serves only has this ratio 


past but it is now esti- 


that 


years 


the ratio will be even in 
too distant future 
Actual LPG is 


than sufficient to meet present require- 


mated 
the not 
production of more 
ments and the potential production from 
natural gas being processed and crude 
oil being refined is greatly in excess of 
LPG. It 


pected that the practice of storing LPG 


today’s demands for is ex- 


underground as a liquid near the source 


of production will be greatly expanded 
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MEN responsible for maint 
the ships of our Navy ang 
never forgetting that the p4 
the ship itself, dema 
Flexitallic Spiral-Wo 


that each Flexitallic ZAsk¢ engineered to an 
exact standard of performance sicf lexitallic principle—the spiral 
winding of the V-crimped sp VE i Al plies alternating with plies of 
filler—lends itself to almo Vs y Variation . .. Properties of metal, 
type of filler, relationshig : ller—all are variables to the Flexi- 
tallic engineer. Using p Me Psy ts for determination of yield values, 
resilience and onl ‘Ke fs Zach Flexitallic Gasket for operation at 
specified eee ap4 yfesgures, and to meet particular conditions of 
thermal and p! wz 1 soc, cérrosion, vibration, or unusual joint stress. 
Write us yo J oui . Flexitallic Gasket Company, Eighth and 
Bailey Pe O4 dmg » New Jersey . .. Representatives in principal 


cities GU se id. 

HMeatialec 
GASKETS 

MiPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


the name FLEXITALLIC stamped into the m-t 











al spiral of every genuine Flexitallic Gasket 
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Refinery and Other 
Plant Construction 


Note quarterly tabulation below. Further 


Construction items start on page 169 


General Petroleum Adds 
Unit at Torrance, Calif. 


A new catalytic polymerization unit, 
added by General Petroleum Corpora- 
tion to its Torrance, Calif., refinery, will 
provide about 700 barrels of high grade 
blending stocks each day for use in the 
refinery’s output of motor gasoline 

The unit, built by The Lummus Com- 
pany, is now in operation. It represents 
an investment of over $400,000. 
Petroleum has also added to 
recycle coking unit at the 
Bechtel 


General 
the delayed 
refinery. Construction was by 
Corporation 


Cabot Acquires Louisiana 
Site for Carbon Plants 


A site has been acquired for a new 
black plant at Bayou Sale, St 
Mary Parish, Louisiana, near the Gulf 
Coast, by Godfrey L. Cabot, Inc., of 
toston. Cabot Carbon Company, one of 
Cabot’s subsidiaries, contemplates erec- 
tion of a thermal carbon black plant of 


carbon 


an adjoining oil furnace carbon black 
plant of 50 million pounds annual ca- 
pacity at the new location 


Brazil Refinery Completed, 
Expansion Units Contracted 


A thermal cracking refinery in Mata- 
ripe, Bahia, Brazil, has been completed 
and put into normal operation by Con- 
selho Nacional do Petroleo. The re- 
finery, which has a daily capacity of 2500 
barrels was engineered by W. Kel- 
logg Company and contracted to that 
company and a staff from Conselho 
Nacional 

An expansion of the refinery, includ- 
ing the addition of a catalyst polymeri- 
zation unit and an LPG plant also has 
been contracted to Kellogg. Completion 
is scheduled for June, 1952. Increased 
daily capacity of the refinery will be 
2500 barrels 


Plant Nears Completion 


A $2 million blending and grease plant 
near Montreal is nearing completion as 
part of an $18 million refinery expansion 


EARLY COMPLETION SEEN—Scale mode! of 
the 11,000-barrel-daily Houdriflow catalytic 
cracking unit now under construction for Sham- 
rock Oil & Gas Corporation, at Sunray, Texas 
is shown above. Completion of the unit, which is 
being erected by Catalytic Construction Com- 
pany, under license from Houdry Process 
Corporation, is expected early this year. 


at Parry Sound Canada by Canadian 
Oil Companies, Ltd. Bases have been 
laid for units that will expand capacity 
to 300,000 barrels 


3) million pounds annual capacity and 


REFINERY AND OTHER PLANT CONSTRUCTION 


Probable 
Completion 


Daily Estimated 
Capacity Cost 


Plant Site Project Contractor 


COMPANY Engineering 








EAST 


Aurora Gasoline Co. 
*Atlantic Refining Co. 


Under Constr May, 1951 U.O.P U.O.P. U.0.P. 


Under Constr. 


Platforming Unit 4,500 bbis 
Detergent Mfg 
aciities 
Crd. Running, 
Cat. Crk 


Detroit, Mich 


Philadelphia, Pa $1.5 million 


Braun, Cat., 
Constr., Utility 
Constr. Co., 
Edw. H. Ellis 
& Sons 

Braun 

Braun 

Kellogg 

Braun 


Braun, Kellogg, 
McKee, Staff 


50,000 bbls $30 million Under Constr. Ist Qtr., 1951 Houdry 


California Refg. Co Perth Amboy, 
N.J 


Houdry, Braun 
Braun 

Kellogg 

Braun 

Braun 

Cat. Constr 


Houdry 
U.0.P. 
Kellogg 


Crd. Cat. Crk., Under Constr 
Reformer, 
Alkylation 
Crude Units 


25,000 bbls. 
10,000 bbis 
5,000 bbis 
50,000 bbls 
300,000 Ibe. /hr 


Calif. Refg. Co Barber, N.J 





Braun 
Calif. Refg. Co Barber, N.J Cat. Constr 
Sweetening Pit., 
Reagent Pit. 
2 Desalt. Unite Planned or Feb., 1951 
Under Constr. 
Under Constr. 
Contracted 
$2 milhon Under Constr 
$17 million Under Constr 


Easo Standard Oil Co. Bayway, NJ 45,000 each 


Girdler 
U.O.P 


1950 
Spring, 1951 
July, 1951 
End 1951 


40 tons 
1,500 bbls 
3,000 bbis 


Sulfur Recovery 
Platform’ .¢ Unit 
Cat. Cracker 
Chemical Pit. 


Westville, NJ 

Bradford, Pa 

Louisville, Ky 
Brandenburg, 
Ky 


Freeport Sulphur Co 
Kendall] Refg. Co 
Louisville Refining Co. 
Mathieson Hydro- 
carbon Chemical 


Corp 
Mid. West Refineries, 
ne 
New York State Boom Sta., 
Natural! Gas Corp. Lawrenceville, 


U.O.P 
U.OP. 
Badger, Stone Bi 

ebster 4 


r, Stone 
jebster 


U.OP 
Staff 


Alma, Mich Platforming Unit 1,500 bbis ‘ander Constr Early 1951 U.OP U.O.P 


Nat'l -Gas De- 250,000 nder Constr Jan., 1951 Blaw-Knox 


hydration Pit 


200,000 mef 


Kellogg 
Bechtel 
Bechtel 


Kellogg 
Bechtel-Staff 
Bechtel-Staff 


Rouseville, Pa. 1,340 bbis ‘ompleted 


Buffalo, N.Y 


The Pennzoil Co Propane-Deresin, 
Resin-Fract 
Poly Pit nder Constr 


Inder Constr. 


Socony-Vacuum 1951 
Oil Co 


Soeony- Vacuum 1951 


Buffalo, N.Y. 


Buffalo, N.Y 
Buffalo, N.Y 


Expand. Gas 
Recov. Facilities 
Houdry to TCC 
Miscl. Refg 
Alterations 


Bechtel 
Bechtel 


Bechtel-Socony 
Bechtel-Socony 


Foster Wheeler 


Early 1951 
1951 


‘nder Constr Socony-Vacuum 


nder Constr 


Socony- Vacuum 15,000 bbls 


*Socony-Vacuum 
Early 1951 Foster Wheeler 
1951 


nder Constr. Socony-Vacuum 


nder Constr Jan 


Brooklyn, N.Y 15,000 bbls 
South Norfolk, 


Cona 


Socony-Vacuum 
*Soeony-Vacuum 


Distr. Pit P 
Petrolia, Pa. Antipollution $450,000 Under Constr. ist Half, 1951 Keen & Wise, 
Acid > 


Gaus 
nowles 


Stone & Webster 


L. Sonneborn Sons 


e Chemico 
Tennessee Gas Trans- Greensburg, Ky. Stripping Pit 750,000 mef gas | $12 million Under Constr Stone & Webster 


Spring, 1951 
mission Co = 2 an - 


* Continued on page 77 
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The oil blending machines shown here are examples of the 
precise and efficient craftsmanship available at Sun Ship. The versatility 
of our organization and the diversity of our facilities enable us to build 
with equal success other refinery equipment, chemical plant and indus- 
trial machinery; tankers, cargo and passenger vessels. Here, too, are 


facilities for dry docking and for making all kinds of marine repairs. 


SHIPBUILDING @ Ur ‘DOCK COMPANY 
ON THE DELAWARE (SINCE 3916) CHESTER, PA. 


25 BROADWAY + NEW YORK CITY 
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COMPANY 


REFINERY AND OTHER PLANT 


CONSTRUCTION——Continued 





Probable 
Completion 





Union Oil Co. 
United Refining Co 


MID-CONTINENT 


fining Co. 
Cities Serviee Oil 

Co, (Del) 
Consolidated Gas 

Utilities Corp. 


Continental Oil Co. 


Deep Rock Oij Corp 


The Derby Oil Co 


Dewese Oil Co 
Dow Chemical 


Indiana Farm Bureau 
Cooperative Assn. 
Indiensa Farm Bureau 
Indiana Farm Bureau 
Johnson Oil Refz. Co 
ar. “aa Oil Refining 


Ker MeGee Oil Ind 


? ne eo Sagetes Re- 


lake — “wal Re- 
ning 
land Co-Op 
Wholesale Co 
Mississippi River 
Fuel 
Natrona r Yo-Op. 
Refinery Assn. 


Okjahoma Refg. Co 
Pan-Am. Southern 


‘orp. 
Peteo Corp 
Petroleum Special- 

ties, Ine 
The Shallow Water 
—_— 


*Shell Oil Co 
“Standard Oil Co., 


Socony-Vacuum 
Soeony-Vacuum 
*Socony-Vacuum 
*Socony-Vacuum 


*Socony-Vac:um 


Standard (Ohio 
5 Ohio) 


Stapouind Oil & Gas 
0. 

The Texas Co 
SOUTHWEST 


Alba Refg. Co 
*Atlantic Refining Co 


January, 


Grandfield, Okla. 


Ardmore, Okla 


Ponea City, 


Cement, Okla. 


Ponea City, 
Okla 
Cushing, Okla. 


Wichita, Kans. 
Weston, Ohio 
Midland, Mich. 
Mt. Vernon, Ind. 
Mt. Vernon, Ind. 
Mt. Vernon, Ind 
Cleveland, Okls. 
Cleveland, Okla 


Wynnewood, 
Okla 


Superior, Wise. 
Superior, Wise. 
MePberson, 
Kans 
Frederickstown, 


Mo. 


McPherson, 
Kans. 
Seminole, Okla. 
E} Dorado, Ark 
Blue Island, Til. 


Flat Rock, 


Kans 

Elk City, Seld 
Okie 

Wood River, Ill 

Neodesha, Kans 


E. Chicago, Ind. | 
E. Chicago, Ind. 


Augusta, Kans 
> Louie, 


East St. Louis, 
| It 


East St. Louis, 
th 


Cleveland, Obio 


Neodesha, Kans | 


Cleveland, Ohio 

Cleveland, Ohio 

7 mi. W. Ulysses, 
Ka 


ns. 
Lawrenceville, IIL 


Alba, Texas 
a Arthur, 


Seurry Co., Tex 
Chalmette, La. 


Platforming Unit 


Skimmer Fur- 
nace, Crk. Fur- 


nace 
Cat. Crk. & Cat 

Poly, Gas Pit. 
Compr. Sta. 


Res. Lab. Bidg. 


Lube “Filtering 
2nd Hypersorp- 
tion Unit 
Fluid Cat. Cr 
Gas Concen. 
Vacuum Unit 
Platforming 
Cracking Unit 


Remodeling; 


larging 
Cat. Crk 


| Expansion 


Comp. Sta. 

Polymenzation, 
Fid Cat. Crk., | 
Add tnkge, Uti 


Fluid Cat. Crk., 


Recov 
| Cat. Cracker 


Poly Unit 
Gas Extret Pit. 


Platforming Unit 
Cat. Crk. Ex 


Houdry te TCC 


y Conv. 


Visbrk. 
Misel. Ref. Add 


| Delayed Coking 
Unit 
Trenton, Mich.../ 


Cat. 


Dreereat Mf Mfg. 


— 
4,200 hp Com- 


poomes Tin, 
Nat. Gaso, Pit. 


1,500 bbis. 
10,000 bbis. 


8,600 bbis. 


| 40,000 mef 


| $2.3 million 


$2 milbon 


$15,000 


$750,000 
$750,000 


| $600,000 


4,000 bbis. 
22,000 bbis. 
4,000 hp. 


| 122,000 bbis 


200 bbis. 
7,000 bbis. 


5,000 bbis. 
3,000 bbis. 
60 bbis. 

100,000 mef gas | 


15,000 bbs. | 


15,000 bbis. 


| 2,000 bbis. 


15,000 bbis. 
65,400 mef 


| 50,000 mef gas 
Modernization bbis. 
Fluid Cat. Crk., 


6,000 


$4 million 


$2 milhon 


| $40,000 


$400,000 


$2 million 


| $100,000 


$150, 
$15 eittion 


$25 million 


$6.5 million 
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Under Constr. 


Under Constr 


Under Constr. 


Engineering 
Under Constr 


Under Constr. 


Completed 


Under Constr. 
Under Constr. 
Contracted 

Under Constr. 
Under Constr. 


| Under Constr. 


ing 
Under Constr. 
Under Constr. 


| Under Constr 


Planning 
Planned 
Under Constr. 
Under Constr. 


Under Constr 
Under Constr. 


Planaing 
Under Constr. 
Contracted 


Under Constr. 
Planning 


Under Constr. 
Planning 


Completed 
Under Constr. 
Planni 

Under Coastr 


Considering 
Under Constr. 


| Jan., 


June , 1951 
Spring, 1 


| Spring, 1951 


| Late, 1951 
| Spring, 1951 


Pall 1951 


4th Qtr., 1951 


| 
Spring, 1951 


1951 


| 1951 


1981 
Jan, 1, 1951 
Early 1951 


| Dee. 1, 1950 


March, 1951 


Jan., 1951 


Mor. 1, 1951 
Jan, 1951 


| Early 1951 


Jan., 1951 


Jan., 1951 


1951 


lst Qtr., 1952 


1952 


Jan., 1951 


| Early 1952 


April, 1951 


Focony-U.0.P. 


| Dresser 


| Wigton-Abbott 


U.O.P. 


| Staff 
Foster Wheeler 
v.OP 


U.0.P. 


Ref. Maint. 


Foster Wheeler 


Houdry 


| Koeb 


Fluor 
| Beehtel-Soeony 


Bechtel-Sceony 
| Bechtel-Soeony 


Beebtel 


Dresser 
U.O.P., Brown 
Lite 


& Li 
| Wigton Abbott 
| J. & L. Constr. 


Staff 
Faster Wheeler 
Staff 


U.O.P 
Procan, Ine 
Procon 


Ref. Maint. 
Ref. Eng 


Foster Wheeler 
Clarke, Cat 
Constr 


Fluor 
Bechtel 


| Beebtel 
| Bechtel 


Braun 
Bechtel 

















COMPANY 


Plant Site 


REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Project 


Dail 
Capacity 


Estimated 
Cost 


Status 


Probable 
Complenen Licensor 


—— 





"Cabot Carbon, Led., 
Gedtrey L. Cabot, 


ne 
*Cabot Carbon, Ltd., 
Godfrey L. Cabot, 


*Cabot Carbon, Ltd 
Godfrey L. Cabot, 


oe 
Carthage Hydroeol, 
Ine 


Continental Onl Corp 


*Commercial Petro- 
leum & Transport 
Co 

*Continental (hi 
Black Cx 

Del Rey Petroleum 
Co 

*Dodds Refining Co 


The Dow Chemical Co 


Dow Chemical 
E) Paso Natura! Gas 


E. L. DuPont de 
Nemours & Co., Ine 


kaso Standard 
Kthy! Corporation 
Kthy! Corp 
Fullerton Oil Co 
Gulf Oi] Corp 


J. M. Huber Corp 
*Humble Oi & Reig 
( 


Humble O4R 


Humble O4R 
*Humble O&R 


efferson Chemical 
( 


Magnoha Pet 
Magnoba Pet Co 


Mathieson Chem. Co. 
*McBride Refining 


Co., Ine 
MeMurrey Refining 
Le 
Monsanto Chemica! 
Co 
North American Oil 
Consohdated & 
Ungren & Frasier 
| & Chemica! Prod 


*Oryx Refining ( 


Phillipe Chemical C< 
*Phillips Petroleum 

( 
Philhpe Petroleum (« 
Pontiac Refining 

& Chicago Corp 


Premier Pet. Co 
The Pure Oi Co. 


*Rhem & Haas 
*R. Lacy, Ine 


Shamrock Oil & Gas 
Corp 


Shamroek Oi] & Gas 
Co. 

“Shell Chemica. 

*Shell Chemical ( 


*Shell Chemical ( 


*Shell Ow Cx 


Big Springs. 
Texas 


Bayou Sale, St 
Mary Parwh, 


Bayou Sale, St 
Mary Parish, 


a 

Brownsville, 
Texas 

Lake Charies, 
la 


Cold Spring 
Field, San 
Jacinto, Texas 

Lake Charlies, 
La 


Chesterville, 
exas 

Jackson ville 
Texas 

Freeport, Texas 


Freeport, Texas 
Seurry County, 
Texas 
Victoria, Texas 
Baton Rouge, 
La 
Baton Rouge, 
a 
Houston, Texas 
Snyder, Texas 
Pert Arthur, 
enw 
Baytown, Texas 
Baytown, Texas 
Baytown, Texas 
Baytown, Texas 
Jourda ton 
Texas 
Port Neches 
Texas 
Beaumont, Tex 


Beaumont, Tex 


Pasadena, Texas 
La Bianca, Tex 


Tyler, Texes 


Texas City, Tex 


Bartlett Field, 
Jones County, 
Texas 


Houston, Texas 


Abilene, Texas 


Borger, Texas 
Alvin, Texas 
Phillipe, Texas 

rpus Christi 
Texas 


Ft. Worth, Tex 
Dollarhide, Ar 

drews Co., Tex 
Deer Park, Tex 
Big Sandy, Tex 


McKee, 


Sunray 
Houston 
Heustor 


Houston 


Carton Black 
Ph 


Thermal Black 
Ph. 


Oil Purn. Car- 
bon Bik. Pit 


Hydrocol 


Expenmon, Cat 
Ork., add equip. 
for High Octane 
Production 

Compressor 
Dehydration, 
Metering 

Carbon Black 

"it 


Pressure Absorp- 
tion Pit 
Refinery Re- 
pairs 
Chemiess, Ex- 
panson 


Ammonia Ptt 
Compressor Sta 


Chemical Inter- 
mediate for 
Nylon 

Desalting Unit 


Pilot Pit. Bldg. 
Chemicals Mfg 
Pit 


Refrig. Nat 
Gaso. Pit 
Fluid Cat. Crk 


Car. Bik. Pit 
Cat. Crk. Re- 
vamp 

Misel Facilties 
3 stage Crude 
Nat. Gasoline 
Pit 
Ethanolamine 
Pit 


Thermofor Cat 
Cracker 
Two Houdry's 
te 
Fertiliser Pit 
*erco Cyclover 
sion Unit 
Fluid Cat. Crack 
er, Gas-Cone., 
Feed Prep. & 
Cyele-Oil Crk. 
Acrylonitrile 
Mig. Facil 
Pit. Expansion 
Gaso. Pit., Gas 
Injection Facil 


ites 


Distillation & 
Treating Unit 
Pistforming 
Unit, Thermal 
Crk. Still 
Carbon Black 
Pit 

Cychng Pit 


Cat. Crocker 
Ref. Petro-chem 
Pit 


Platforming Unit 
Nat. Gaso. Pit 


Acd. Steam Cay 
Ges Mabihaer 
Poly, Pereo 
Cyclovermon 
Unit 
Reconstruct 
Gaso. Ref 
Treater 
Houdry Cat 
Crk 
Epon Resins 
Mig. Pit 
Ethy! Aleohol 
Denaturing Pit 
Expand Ethy 
iene & Ethy! 
Chionde Prod 
Glycerine Pit 
Extension 
Platforming 
Unit 


136,986 Ibe. 
136,986 Ibe. 
82,192 Ihe. 


87,000 mef 


25,000 bbis 


100 tons 
2,640 HP 


55,000 bbis 


100 min. tbs 
40,000 mef 


60,000 bbls 


48,000 bobs 
26 M me 


15,000 bbbs. 


30,000 bbis 


1,000 bbis 


5,000 bbis 


2,000 bbls 


550 bbls 


80,000 tons, yr 


30,000 bbis 
000 bbis. gasc 
170,000 bbis 
ethylene glycol, 
3,000 Ibs. 
ethylene 
1,500 bbis. 
$6 muilhoo 


1,300 bbis 


5.900 bb's 


$4 milhon 


$104g milhon 


$235,000 


$1.5 milhon 


$30 milbon 


$5 million 
$800,000 


$5 milhon 


$1.5 milhon 


$1 mihon 


$30 milhon 


$450,000 


$5 milhor 


$15 


uihon 


$80,000 


Under Constr. 


Deagning 


Designing 


Completed 


Planning 


Under Constr 


Under Constr 


Under Constr 


Engineering 


Completed 
Completed 


Design 
Planned or 
Under Constr 
Completed 
Under Constr 
Under Constr 
Under Constr 


Under Constr 
Under Constr 


Projected 
Completed 


Under Constr 


Under Constr 
Completed 


Under Constr. 
Completed 


Under Constr 


Planning 


Planning 


Compleved 


Under Constr 


Planning 
Planning 


Under Constr 


Design, Planni 


Under Constr 
Under Constr. 


Under Constr 
Completed 


Planning 


Under Constr 
Completed 
Under Constr 


Designing 


Under Constr 


Feb., 1951 


1952 


1952 


Early 1952 


Mar., 1951 


Early 1951 


Feb., 1951 


End 1951 


Spring, 1951 


Sept., 1951 


Dee., 1950 


Mid., 1951 


4th Qtr., 1951 


April 1951 


Spring, 1951 
Philhps 


Jan., 1951 


June,1, 1951 


4th Qtr., 1951 


July, 1951 
Mid., 1951 


Feb., 1951 U.O.P 


Spring, 1951 


Dee., 1950 
Phillips 


Early 1951 Houdry 


Feb., 1951 


4th Qtr., 1951 


Cabot Eng. 


McKee, Hydro- 
Res., Ine. 


Badger 


Chas. F Sander- 


son 


Staff 


Braun, Bedger 


Staff 
Foster Wheeler 


Braun 


Owner 
Grebe & 


Doremus 
U.O.P. and Ref 
Eng 


Rhem & Haas 


*arsons 


Blaw-Knox 
Pioneer 


Fluor 


U.O.P 


McKee 


Badger 


Pioneer 


Pioneer 


Hudson 
Kellogg 


Stearns-Rogers 
Pioneer 


Foster Wheeler 


Braun 


Delta Engrg. Co. 


Staff 


Brown & Root 


Braun 


Hudson 


Pioneer 
Turner 


Cat. Constr. 
(Phi 

Blaw-Knox 

Pioneer 


Fluor 


Procon 


® Continued on page 81 
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Overhead Condenser in large eastern refin 
steel outside, Ad: 


Have You Considered Duplex Tubes 
— for Increased Service Life? 


Are all engineers fully aware of the 
possibilities of Duplex tubes for longer 
service life and better heat transfer? 
Some who have tried them only recent- 
ly regret that they had waited so long 
before receiving their benefits. 

Duplex or double-walled tubing of 
two entirely different metals was de- 
veloped to overcome difficult corrosion 
problems that cannot be readily solved 
by the use of single-walled tubes. 


No doubt the outstanding classical 
example of the superiority of Duplex 
tubing is its use in connection with am- 
monia. For years the maintenance and 
replacement of steel in refrigeration 
piping in ammonia systems was a seri- 
ous one. The steel was attacked by 
rusting on the water or brine side but 
it was very satisfactory on the am- 
monia side. On the other hand, copper 
and brass which possess excellent re- 
sistance to corrosion from water are 
unsatisfactory in contact with ammo- 
nia. Consequently, Duplex tubes with 
steel to the ammonia side and copper 
to the water side are ideal for this ap- 
plication. 


Not only has freedom from rusting 
eliminated periodic cleaning and fre- 
quent replacement, but the higher heat 
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y eauipped with Duplex tubing— 
y inside. 


transfer properties of copper/ steel Du- 
plex as compared to steel piping, often 
results in lower power costs for pump- 
ing. On new equipment the greater heat 
transfer rate permits the use of less 
tubing and corresponding reduction in 
size of equipment. Duplex tubes (cop- 
per/steel) are also widely used in heat 
exchange equipment for the manufac- 
ture and handling of amino compounds 
which behave similar to ammonia so- 
lutions from a corrosion standpoint. 


Ammonia in Product 
Ammonia even in small amounts, 
found in petroleum products produced 
during processing or intentionally 
added to neutralize acidic substances, 
sometimes gives trouble to brass tubing 
—Admiralty, aluminum brass, or Muntz 
metal. Some refineries have switched 
to cupro-nickel (70-30) and report 
about twice the life of Admiralty in 
this service. Duplex tubing with plain 
low carbon steel or Type 304 stainless 
steel on one side and copper or a cop- 
per-base alloy is often satisfactory for 
this condition. 
Sulphur in Product 
Hydrogen sulphide and other sulphur 
compounds present in some petroleum 
liquids or gases, are very corrosive to 
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copper and high copper alloys. A brass 
tube alloy such as Muntz metal which 
contains about 60% copper and 40% 
zinc or Admiralty are appreciably more 
satisfactory than the higher copper al- 
loys. Steel sometimes stands up better, 
from the oil or gas side, than the 
copper-base alloys, but rusts or cor- 
rodes from the water side. Here in 
many instances Duplex Tubing—steel 
to the petroleum side and Admiralty, 
Cupro Nickel or brass to the water side 
—is working out very satisfactorily. 


Other Applications 

There are many places where Du- 
plex Tubes will outlast single-wall 
tubing. Consequently, they should be 
considered if only in the interest of 
conserving metals. 

Lube Oil Coolers—used in manufac- 
turing lubricating oils or in cooling oils 
in diesel engines, turbines, motors. Du- 
plex-aluminum outside—copper inside 
—replace either copper or steel tubing. 

Fuel Oil Heaters — thinning down 
heavy fuel oil previous to being atom- 
ized and burned. Duplex—copper out- 
side, steel inside. 

Cyanides—Organic or Inorganic—for 
chemical operations involving these 
chemicals. Duplex with steel outside 
and copper inside is recommended. 

Boiler Duplex Tubes, Steam Gener- 
ators — replacing ordinary steel boiler 
tubing in the rebuilding and construc- 
tion of boilers and generators. The 
copper is surrounded by water in Du- 
plex—copper outside, steel inside. Hot 
gases are in contact with the steel. 

Hot Sulphuric Acid Solutions—heat- 
ing or cooling sulphuric acid solutions. 
Duplex—lead outside, copper inside to 
the steam side or cooling water. 

Much technical information on Du- 
plex tubes—combinations of metals and 
the applications and methods of instal- 
ling—can be found in the Duplex Tub- 
ing Technical Bulletin No. 1950. Write 
for your copy. If you have a serious 
corrosion problem involving tubing, 
please fill out the questionnaire on 
page 2 of the aforementioned bulletin 
and send it to our nearest office. Our 
Laboratory may already have informa- 
tion which has solved a similar prob- 
lem. (6157) 
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it's a shame 
that lube manufacture 
isn't glamorized too 


For some reason, much of the publicity about petro- 
leum refining deals with the processes currently used for 
producing aviation and motor fuel, “Cat cracking” is a 
catchy phrase and may be easier to explain and glamor- 
ize than “solvent extraction.” As a result, the public 
and perhaps even some of the people in your company 
may not understand that it takes specialized equipment 
to produce a highly refined motor oil. 

Horton* structures are playing an important part in 
the operation of up-to-date lube oil plants. For example, 
the accompanying views show some of the structures we 
supplied for the Cit-Con Oil Corporation’s new refinery 
at Lake Charles, Louisiana. These Horton* tanks and 
towers are helping Cit-Con produce 6,000 bbls. per day 
of high-quality solvent refired lubricating oils and more 


Both of the illustrations on this page are than 1500 bbls. per day of waxes. 
views of the Cit-Con refinery at Lake Charles : 
- por tlle mage loyal ch nae Whenever you need steel plate work—whether for a 


tanks and towers we fabricated and erected glamorous “cat cracker” or for just plain storage—there 
there : ° 

, is a Horton* structure to serve you, Let our nearest office 
This refinery—targest in the U. S. designed . 
quote on your next job. 
exclusively for the production of solvent re 


fined oil and wax products—is owned jointly 
by Cities Service Co. and Continental Oil Co. Trademark Registered in the United States Patent office. 


CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, Guense, SALT a" At and GREENVILLE, PENNSYLVANIA 


Atiente 3 2146 Healey Building Detroit 2 ey Building Philadelphia 3 1608—1700 Walnut Street Building 

Birmingham | 1548 North Fiftieth Street Havano 402 Abreu Building Salt Lake City 4 531 West 17th South Street 

Beston 10 1030—201 Devonshire Street Houston 2 2126 Netionol Standard Building Sen Francisco 4 1551—200 Bush Street 

Chicago 4 2463 McCormick Building Les Angeles 17 1534 General Petroleum Building Seottie | 1331 Henry Building 

Cleveland 15 2234 Guildhall Building New York 6 3302—165 Broadway Building Tulsa 3 1626 Hunt Building 
REPRESENTATIVES AND LICENSEES 

Ateliers et Chantiers de la Seine Maritime, Paris, France Horton Stee! Works, Limited, Fort Erie, Ontario, Conada 

Compagnia Tecnica Industrie Petroli, Rome, italy Motherwell Bridge & Engineeri y, Limited, Motherwell, Scotiond 

Constructions Metalliques de Provence, Aries-sur-Rhone, France Whessoe, Lsnined, Darlington, Es ‘troie 

Chicage Bridge & tron Company, Ltd., Apertade 1348, Ceraces Venezuela Comprimo N. 0, 





vedade Chibridge de Construcoes Ltde., Rio de iaue Brazil! 
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| | 
Daily Estimated | Probable ’ 
COMPANY Plant Site Project | Capacity Cost Status Completion Licenser Engineering | Contractor 
“Shell Chemical Corp. | Deer Park, Ter. | Aleobol Dena | Under Constr. | Jan, 1961 | | Staff Pioneer 
turing 
Sid Rishardse Texas City, Tex. Releny Altera- 30,000 bbis. | Under Constr. be Spring, 1951 Staff Staff 
ng Co, | | | 
Stanolind O&G Brownsville, Tex Chemical Pit 150 tons | Completed | | Badger Badger 
*Stanolind Oil & Gas | Tulsa, Okla Research Center . Planning | | — Lamb 
Co. j | | | Harmon 
| | | | | | Assoc. 
Susser Od Corp Scurry Co., Tex.| Gasoline Pit. | 67,000 mef gas Contracted July, 1951 | | Fluor | Fluor 
a) | | | 
Superier Oil Co y= te ~ Nat. Gaso. Pit. | a | $1.5 million Under Constr. June 30, 1951 Brown & Root Brown & Root 
‘olo. Co., Tex. | | - as | | 
*Taylor Refining Co. .| Corpus Christi, | T.C.C. Unit | 8,000 bbis. | Contracted | July, 1961 Socony-Vacuum | Lummus Lummus 
eras ' | 
“Taylor Refining Co. | Port Isabel, Tex| Fptteming | 4,000 bbis. Under Constr. | | U.OP U.O.P. 
and Mayfair Unit | | | 
Minerals, Ine | | 
United Gas Pipe Line.| Sterlington, La. | Dehydration | {25,000mef | Cater Comte, | «--:++ Stall 
| | 
a . as SS eee Ss eee eee ee —!-—— —- 
ROCKY MOUNTAIN | 
New Mexico Asphalt | Artesia, N.M Pkg. TCC a 6,000 bbis. | Contracted | Feb.-May, 1951 | Socony-Vacuum | Sweeo 
and Refining Co. Cat. Poly Unit | 300 bbis. : | Hydro Rea. | Bweeo 
a Am Southern El Dorado, Ark. | yy Crk., | esos | oe Under Constr. | 1951 | Foster Wheeler 
Ponte Am Southern E) Dorado, Ark. Cat, Yep. | 9,000 bbis. $2.7 million Contracted April, 1951 Foster Wheeler 
Salt Lake Refining....| 3 [ate City, > Cracking 10,000 bbis. | | Completed | Bechtel, Houdry | Bechtel 
| Uta Juit | | | 
Salt Lake Refining....| Salt Lake City, | Vac, Flasher | 9,500 bie. | Completed Bechtel | Bechtel 
ta | | | 
The Standard Oil Co. | Grand Forks, Refinery 2,000-2,500 bbis. | . | Planning | 
(N. Dakota) N. Dakota. | | 
are points aint |__| —_—— |__| |. ——— ——EEE 
WEST COAST | | 
General Petroleum Torrance, Calif. | Add to Delay- | .. | | Completed | Bechtel 
Corp. | ed Reeyele | | | | | | 
| Coking Unit | | 
“General Petroleum | Torrance, Calif. | Cat. Poly 700 bbls. | $400,000 Completed | Lummus 
Corp. j j } | 
Hancock Oil Co Long Beach, Ethylene Glycol | 60,000 Ibs. | Considering ane | Bad | Badger 
*Shell Chemice! a Increase Am- | | Designing May, 1951 | Saf | Steff 
alif monia ty | | | | 
Stancal Asphalt Poet Wells, | Completed 
Bitumuls Co. | _ Wash, AN fa 
Standard Oil (Calif.). | Richmond, Calif.| Vac. Tower sa 55,000 bbis. | Approved May, 1951 Houdry Staff Bechtel . 
| ‘ id = — 45,000 bbis. Engineering May, 1951 P : is 
Standard Oil Co. of | Richmond, Calif. 55,000 bbis. | | Contracted May, 1951 . elloge 
Jnion Oil Co. of Calif | Brea Olinda, Cal! Research Pit. | $5 million | Projected July, 1951 i aust, Put | Walker 
| | 
*Union Oil Co lee Anguien, | Fluid Cat. Crk. | 28,000 bbis. | os ; : eh 
Cali | | | 
Union Oil Co. of Edmonds, Wash sae Refining! 65,000 tons . Under Constr June, 1951 | Paanete Bechtel | Beebtel 
Calif. | Annually | 
stan $$} | J —_—— a — 
FOREIGN | 
Canada | 
Britiah American 7 > Retoess ¢ Offsite ‘ | Contracted June 1, 1951 | Staff Barnes 
Ou, A facili | | ‘ 
British-Amencan Moose Jaw Cat. Crk., oe 10,000 bbis. $5.5 million Under Constr, | Dec., 1951 U.O.P. (Crt Pro. Eng Pro. Eng 
Sask. Thermal | Crk. & Cat. 
tan —~ hie y ) 
jes 
Britush-Amencan — ton, 5,500 bbis. Under Constr. Early, 1951 Can. Kellogg Can. Kellogg 
rta 
Cysfee Ol Froomfield, Ont Refinery 20,000 bbis. $18 million Under Constr. April, 1962 | Stone & Webster) Stone & Webster 
nenes 
Excelmor Refs., Ltd. a Tne. Capacity 3,000 bbis. Under Constr. 1950 
A 
Excelsior Refs., Ltd. Lloydminster Ine. Capacity 1,500 bbls Design | Spring, 1951 
*Godfrey L. Cabot Sernia, Ont. Carbon Black $1 million Planning 
it | 
Imperial Oil, Ltd nee, Sas- Desalting Unit 16,000 bbis. Planned Early 1951 Howe-Baker Staff Staff “ 
atchewan | 
Impenal Oil Winnipeg New Refinery 10,000 bbis $10 million Under Constr. May, 1951 se ty 4 
ellogg 
*Imperial Oil Co., Ltd.| Edmonton, Fluid Cat. Crk., | 20,000 bbis. $5 millon Contracted Summer 1952 Standard Oil Foster — PT 
Alberta a _—, Pit. ‘0. 
fac. Dist. Unit 
Imperial Oil Edmonton, Alta | Desalting Unit 22,000 bbis. Planned Early 1951 Petreco Staff Staff E 
McColl Frontenac Edmonton, Alta. | Crd. Processing | 5,500 bbis. $10 million Contracted 1951 Foster Wheeler | Foster Wheeler 
Oi) Co., Lad Cat. Crk. 
Panther Oil and Leaside, Toronto,) Grease and Projected 
Grease Co. Ontario Compounding ‘ 
Shell Oil Co. of Montreal East, | Fluid Cat. Crk., | 35,000 bbis. Completed Staff Fluor, Ltd., 
Canadian, Led bee Vac. Flash Gas McKee 
Treat.” oni | 
a Refineries, Hanns, Alta Nat. Gaso. Pit. | 1,000 mef $100,000 Under Constr Feb., 1951 Staff Staff 
td 
Supreme Refinenes Ogden, Alta. Refinery 1,000 bbis. $100,000 Under Constr. Feb., 1951 Staff Staff 
“Supreme Refineries, | Ogden, Alta Asphalt Pit. Planning 
te 
Latin America 
Adminstration Montevideo, Lube, Atmos- 7,500 bbis. Completed Spring, 1951 Foster Wheeler Staff 
acional Combusti- Uruguay pheric Unit, 
bie Aleobol y Aspbalt Units 
Portland 
Consetho Nacional Mataripe, Bahia, Thermal Crack- | 2,500 bbis. $5 million Completed Kellogg Kellogg, Staff 
do Petroleo Bran ing 
Conselho Nacional Cubatao Sao Therm. Crk. Ref.| 45,000 bbis. Under Constr End, 1953 Hydrocarbon Fives-Lille & 
do Petroleo Paulo, Brasil Refi Vis Sehnewer, Sta! 
a i ‘at. 
Di 
Conselbo Nacional Mataripe, Babia, Ref ‘ex Cet. | 2,500 bbis. $3.5 milhon Contracted June, 1952 Kellogg 
do Petroleo Brazil Poly. L.P.G., 
Pit — —— _— = a — ——— es 
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COMPANY 


Plant Sue 


REFINERY AND OTHER PLANT CONSTR 


Preyect 


Capacity 


Estimated 


Cost 


Status 


Probable 
Complenon 





The Corporacon de 
Fomento de la 
Produeceioa 

Creole Pet. Corp 


Creole Pet. Corp 


*Empreea Nacional 
Jel Petroleo 


Ipiranga 8.A. Cin 
Bramlira de 
Petroleos 

Petrolecs Mexicanos 


Petrolecs Mexicanos 
Petroleos Mevicance 
Petrolece Meueance 


Petrolece Mexicanos 


Petroiece Measeance 
Phillipe O11 Co 


Puerto Rucan Oil 
Kefimng Co 


Refinana de Petrodeos 
Jo Dwstrito Federal 


Refinana ¢ Exploracao 
de Petroleo Uniao 
S.A 

Ruchmond Exploration 
Co 


Shell Co. of Veneauela 


*Trindad Leaseholds 
Ltd 

Yacumentos Petro- 
Lferoe Fisca les 


YPF 
YPF Boliviance 
*YPF Bolivianc 


Eurepe and Africa 
Anglo-American Ohl 
*Anglo-Amerncan 
Anglo-Amenean 
Anglo-American 
Anglo-lraman (hl 


*Anglo-lraman (hi 
Company 

*Anglo-lranian Ou 
Company 


*Anglo-lranian Oi) 
Company 


Anglo- Transvaal 
Consohdated In- 
vestment Co 

Aquila, S.A 


Aquila, 5.4 
*Asienda Generale 


Chem. 

Cabot Carbon, Lad 
Godfrey L. Cabot, 
Ine 


Cie Francaise de 


Raffinage 

Cie Francaise de 
Raffinage 

Cie. Francaise de 
Raffinage 


Cie. Francaise de 
nage 

Cw Eapanola de 

Petroleos, 5.A. 


CEPSA 


82 


Coneon, Val- 
paraso, Chile 


EF] Robie Fiekd, 
Venesuela 
Amuay Bay, 
Veneruets 


Cerro Manan- 
tinles, Tierra 
del Fuego 


Rio Grande, 
Bran! 


Tamauhpas, 
( “aided, Madero, 
Mex 

Tamaulipas, 
Arbol Grande 
Pet., Mex 

Mata Redonda, 
Vera Crus, 


Mex 
Posa Ries, Mex 


Posa Rica, Mex 


Reynosa, Mex 
Sen Rogue Fi., 
Ansoategu. 
Veneauela 
Near Ponce, 
Puerto Rico 


Roo de Janewo, 


D. F. Brasil 


Capuava, Sao 
Paulo, Brasil 


Bajo Grande 
Venezuela 
Cardon, Ven 


Trinided 


Buenos Aires, 
Argentina 

La Plate, Argeo 
tina 

Cochabamba, 
Bobvia 

Sucre, Bolivia 


Fawley, Eng 
Fawiey 
Fawley 
Fawley 

Iske of Grain, 
Eng 
Hamburg. 
Germany 
Hamburg, 
Germany 


Hamburg 
(rermany 


Vall River, 
Umon of South 
Africa 

Trieste, Italy 


Trieste, Italy 
Cortemaggiore 
Field, Italy 

Rome, Italy 


Palermo, Italy 


F tit-Courenne 
Petit Couronne, 
France 

La Mede, France 

Gonfreville, 


Gonfreville, 
France 


Gonfreville, 
France 


Canary Islands 


Refinery 


Repreasur ing 
Vac. Dist 

Crude Stabthaer, 
Nat. Gas, L.P. 
G. and Re- 


cycling 
Therm. Crk. Ref 


Enlarge Refinery 
Capacity 


Enlarge Refinery 


Improvements 


Improvements to 


Plant 
Gas Purification, 
Pressure Maint 
Refinery 
Refinery, Wax 


Ph 


Refinery 
Therm. Crk 
Therm. Crk. Ref 


New Refinery 
Comprehensive 


Refinery add 
tion 

New Refinery 
Crude Topping, 
Gaso. Tresting 
Topping & Re- 
forming U nits 
Additional U nit 


Refinery 

Poly Unit 

SO2 Extraction 
Phuid Cat. Crk 
New Refinery 
Topping Unit 


W inkler-Koeh 
Combination 


Reforming 
Ges Recov. and 
Statihza tion 

. Phumbite 


ing Pit. 
Lube O81 Ref. 
Gasoline Ex- 
traction Pit 
Add to Plant 
Marine Fuel 
Ph 
Expangon 
Petrochem 
Carboe Black 
Pit 


Expennon 
cepol Pit. 
Lube Unit 
Cat. Crk., Gas 
System 
Gas Reeov 


System 
Therm. Reform., 


Prop. Deasp. 
Furf. Tring 
Lube Unit 


Propane-Butane 
Fractinnating 


Propane-Deas 


60,000 bbts 


30,000 mef gas 


2,000 bis. 


47,250 bbls. 


16,600 bbis 


9,000 bbis 


3,100 bbis. 


4,000 bbis 


2 min. the. wax 


year 


25,000 bbis 


10,000 bbis. 


20,000 bois 


35,000 bbis 


38,000 bbis 


28,000 bbis. 
50,000 bbis 
5,000 bbis 


3,000 bbls 


110,000 bbis 
13,000 bbis 
1 milhon gale 
40,000 bbis 
5,500 bbis 


8800 bbs. 


100 tons 95 U1 


Lubes & Bright 
Stocks 
8 tons all Paraf- 


fin Waxes 


800 bbis. 
100 milhoa cu 


Ft 
24,000 bbis. 
7,500 bbis 
73,500 bbis. 


60,000 Ibe. 


65,000 bbis 
25,000 tona/yr 


11,500 bbis. 


4,750 bbis. 


2,500 bbis. 
304 bbis 


700 bbis 


2 6 millon 


$13 million 


$1 mulhon 


$20 milhon 


$300,000 
$54 milbon 
2.8 millon 


$7.2 million 


$150 million 


£50-60 milhon 


$7 9 milhon 


$2 milion 


$31.6 million 


$10 milion 


Planning 


Planning 
Completed 


Under Constr 


Autborsed 


Planning 


Planning 


Planning 


Planning 


Under Constr 
Under Constr 
Planning 
Projected 
Authorised 


Authorised 


Referred 
Under Constr 
Designing 
Design 
Under Constr. 
Completed 


Under Conatr. 


Under Constr 
Design 

Under Constr 
Uncer Constr 


Completed 


Completed 


Completed 


Nov., 1951 


Foster Wheeler 


Spring, 1951 
Jan., 1951 
1952 


ist Qtr., 1951 Undetermined 


Early 1952 


1951 
Spring, 195! 
?nd Qtr., 1951 


Jan., 1952 


End, 1952 


March, 1951 Juik, Texaco 


Early, 1952 
lst Qtr., 1951 


1952 Texaco & Juik 


1951 Texaco 


Jan., 1951 


Jan. 1951 _| Standard Oil 


Staff 


Parsons, Brinck- 
erhoff, Hall 
and Macdonald 


P.A. Hydro. Res. 


H.W.P 
Kellogg 


Houdry Process 
Cat. Constr. 
Foster Wheeler 


Foster Wheeler 


Badger _ 
Foster Wheeler 
Badger, Lum- 
mus, K 
Foster Wheeler 


Fives, Lille, 
Sehneider, Staff 
Foster Wheeler 

Carech, Fact. 
Metal Wortk 
Mech. Constr 


H.W.P 
Kellogg 

Cat. Constr 
Foster Wheeler 


Foster Wheeter 


Foster Wheeler 


Badger, Lum- 
mus, Lellogg 


Badger 
North American 
Pet. Gas Corp. 


Stone & Webeter 
Simon-Carves, 
Ltd. 


U.O.P. 


Foster Wheeler 


* Continued on page 85 
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— Spent Alkylation Acid 
I RA ILOL 


» 


Dae w the increated tn pt tclainoes used as fuel thereby producing SO, gas fot the production of 
and the vital need to conserve basic sulfur make-up acid, . 
deposits, petroleum refiners producing A limited amount -f other liquid acid sludges, high in 


high octane aviation gasoline will find it hydrocarbon content, may also be added to the alkylation 
desirable to recover the sulfuric acid spent acid, thus providing fuel as well as additional acid 
from their spent alkylation acid. For this production. The hydrocarbons are completely consumed and 
purpose, Chemico offers a proven and the acid is broken down into its components—sulfur dioxide, 
economical process. oxygen and water. After the water is removed, the gas is 
processed to fresh acid of 98% strength in a Chemico contact 
sulfuric acid unit. Send for additional information, stating 
your requirements. 


CHEMICAL CONSTRUCTION CORPORATION oe 


A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, N. Y. 


EUROPEAN TECHNICAL REPRESENTATIVE: CYANAMID PRODUCTS, LTD. LONDON W. C. 2, ENGLAND Chemico plants are 
CABLES; CHEMICONST, NEW YORK profitable investments 








FUEL SAVINGS 
CAN BUY THIS 
HEATER 

FOR YOU 


In most Refining and Natural Gaso- 
line plants the greatest operating 
expense exclusive of labor is fuel. 
Replace that inefficient or worn out 
heater now — with a Born Upflo 
Heater! You can actually buy an 
“Upflo” heater with savings of fuel. 


Several years ago a heater, of the type shown, replaced older 


inefficient units processing crude oil. 


Heat Load Efficiency 


OLD UNIT 60M’ 52% 
BORN HEATER _ 60M’ 86% 
SAVINGS 


Release 
115,000,000 BTU/hr 
70,000,000 BTU/hr 
45,000,000 BTU/hr 


Based on fuel costs of 20 cents per million 
BTU, this represents a saving of over $78,000 


a year. 


This heater has already paid for itself 
and is now returning profits of over $78,000 


per year. 


THEY’RE Saal Write for COMPLETE INFORMATION 


ele 
SU EC ENGINEERS and CONTRACTORS 
: = TULSA, 


OKLAHOMA 
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REFINERY AND OTHER PLANT CONSTRUCTION—Continued 





COMPANY 


Plant Site 


Project 





Condor, 8.P.A. Per 
1 Industriale Pet. 
Danish Government 
Deuteche-A meri- 
Kanische Petro =| 
Gesellschaft (Easo) — 
Egyptian Government 


| Rho, Italy 
Denmark 
burg, Germany 


Cairo, Egypt 
Egypt 


Govern- | Sues, 


ment 
Eso Standard Refg. 


| Antwerp, Belg. 


Near Lingen, 
cone 
Mantau, Italy 


Massa Carrara, 


Italy 
Milam, Italy 


Porto Marghera, 


Co. 
National Oil Refineries 


Nationa! Oil Refineries 


*National Oil Re- 
neries, Ltd 


Philblack, Ltd 
Ref. de Pet. de 
Escom. 8.A. 
Raff. Belge de 
Petroleos, S.A. 
ie Beige. 
Raffineries Francaises 
de Petrole de 
l Atlantique 
Raffinerie 
Olii Minerali, Sp.A. 
Refineria de Petroleas 
de Escombreras, 
, (REPESA) 


REPESA 
*B.A. Cone. Ref. Pet. 


em Port 
“B.A. Cone. Ref. Pet. 


Italy 


Wilton, York- 
shire, England 


Britain 


Liandarcy, Wales 


Liandarcy, Wales 


Lisndarcy, 
South Wales, 
cngland 
Haarlem, 
Holle nd 


Merkwiller, 
France 
Genoa, Italy 


Milam, Italy 


C 
Cabo 


Crude 


| 


Refinery 


Gasoline Fuel 
Oil Pit. 
Crk. equipment 


Petroleum 
Cracking Unit | 


| New Lube 


Add Poly- 
styrene 
Furf. Ref. Sol. 
eens, Wax 
BOs Set Solvent 
Extract 
Cat. Crk. I Lube | 
Unit | 
Separator-Notel 
Lube and 
White Oil Refg. 
Capacity In- 
crease 
Cat. Cracker 
| 


yo Reforming 
Unit 


Cat. Cracker | 
Petrochemicals | 


Carbon Bik. Pit.| 


| Add Refinery 
-' Topping Unit 


| 
| 


| 1,550 bbls, 


1,630 bbis. 
350 bbis. 
1,630 bbis. 
2,000 bbis. 
137,000 Ibs. 
30,000 bbis. 
8,000 bbis. 
7,000 bbis. 


| 7,100 bbls. 


| 10,000 bbis. 


Atmos. Dist., 
Therm. Re- 
former, Cat. 


| Poly , be 
in} Lube Pit. 
| Topping Unit 


| Portugal 
Cabo Riuvo Pit.,| Cracking Unit 
| Port 


ugal 
ss ae Pit, Reformer 


| 3£,000 bbis. 


| 10,000 bbls. 


5,000 bbis. 
2,500 bbis. 


| 7 
Estimated } Probable | 
Cost Status Complenon | 

| 


| Spring, 1951 


| 4th Qtr., 1951 


| Early 1951 


4th Qtr. 1951 


| Spring, 1951 
| Mar., 1951 
| Mid., 1952 
| Sept. 1951 
| June, 1951 








I: 1 Pi min. 
pe leg sper" 2.00 
| v. 


| Gra 


8 


1G th, 


Stell Chemical Mfg, Thornton, Eng. 


ste oat te Retnune Ma 5 ad F | Refinery 
ar. | » > 
$34 milbon 
$38, 105,000 
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REFINERY AND OTHER PLANT enacts tates 


Daily Estimated : : 
COMPANY Plant Site Project Capacity Cost Completion Licensor 





Somete per Amon: San Martino di Refinery 13,000 bbls 


$15 milhoo J Pall, 1952 
Treeate, Italy 


Oty Mineral 
Sorony-Vaeuum Frontignan, TCC. Unit 


France 4 < 
Notre Dame de MEK Unit : ’ Feb., 1981 


Gravenehon 


Early, 1951 
April, 1961 





Ore 
Naples, Italy 
Naples, Italy Topping Unit 15,000 bbis Completed 


Leghorn, Italy Ref. Expan 13,000 bb's. 


Rari, Italy Add Capacity 12,000 bbis 

Port Jerome, Dewrxing Plant 1,200 bbe Desgn 
France '$6.4 million 

Port Jerome, Deasphalting 1,800 bbis Design 


rance Plant 
tat. © $10 million Authorised 


Standard Francawe Port Jerome, Cat. Crk 10,000 bbis. 


dea Petroies France 
Standard Oil Co Belgium Dist. Crack 33,000 bbls Planned 
J 


Tr 


N 
ent Oil Prod North Shoekds. Crude Plant 11,500 bbis $4.8 milhon Plans approved 
Development Co England 

Projected 


Union Petrol Refinery, Johannesburg. New Refinery $20 milhon 
Ltd 


Umon of South 
Africa 


Vacuum O18 Co. Ltd. London, Eng Oil Refinery 6.3 min. bbis 28 mikon Planning 
vr 


*V 


Va 


acuum O18} Co. Ltd. Birkenhead Grease Pit $1 milbon Contracted 


England 
euum Ol Co. Coryton, Eng Lube Refinery 17,000 bbis. $30 milion Under Constr 


Near East 


Anglo-Iranan (hl Abadan, Iran Gas Plant 25,000 mef $2 millon Compietea Badger 
Foster Wheeler 


Anglo-lraman Atedan, Irar Cat. Cracker 
Anglo-Iranian Abedan, Iran Solvent Dewax 700 bbis 
Anglo-lranian Abadan, Iran Gas Reeov., 22.000 mef 


Aretian Amernecan 


Arainman American Ras Tanura, S.A. Asphalt Plant 
Bahrein Pet. Co., Ltd. Bahrein Island Crd. Still Util 55,000 bbis. 
Consolidated Red.,Ltd. Haifa, Palestine Crude Plant 

Consolidated Ref, Ltd. Haife, Palestine Gen. Facilities 


Ua 


K 


Ba 


Ba 


*N 


*N 


Ny 
*T 





Burmab O11 Co., Ltd. Syriam, Burma § Furf. Sol. De 1,000 bbls 
Burmah (il Co 


*Mitsubiahi Ol Co Tokyo, Japan Vacuum Distilla 
{ 


Pacific Refiners Honolulu, Bensol Pit 65 bbls 


Toa Nenryo Kogyo, Wakayama, Cracking 3,500 bbis Desgning 
Ltd 


Austrahan Sibel) Ou Geelong, Vie- New Refinery 


30,000 bbis. Under Constr. 1951 
Completed 
Under Constr Mar., 195 

Stab 
Abqaiq, Saud: Crude Oi 300,000 bbis. $4.8 milhon Under Constr Spring, 1951 Staff and Fluor 
Ol Co Aralaa Statnhaer ‘ cast, * 
500 bbis $1.25 million Under Constr Spring, 1951 Staff, Bechtel oun 

$9.1 million Completed Lammus, Beebtel Int.Pechtel, Inc. 
80,000 bbis Planned Late, 1951 Badger Badger 

Under Design 
nsolidated Ref. Ltd. Haifa, Palestine Lube Plant 2,500 bbis Designing Texaco, Juik 
swait O11 Co., Led. | Ahmadi, Persian Refinery 25,000 bhis Completed 

Gulf, Kuwait 


Badger 
Lummus, Kellogg Lummus, Kellogg 
Badger Badger 


Far East 
taafsche Pet. Mij Balikpepan, Expansion 
Shell Borneo, East 
Indies 
taafsche Pet. Mij Pladjoe, Sumatra Rehad.to Com- 71,000 bbie 
prehensive Refg 


50.000 bbls Under Constr Mid., 1951 


Under Constr Early 1452 


$600,000 Designing 
wax, Wax Mig 

Syriam, Burma Thermafor Clay 66 tons $150,000 Engineered Spring, 451 
Revivifieation 


2,000 bible 1951 


Ltd tion Unit 
, 1951 


*Miteutushs Oi Ce Tokyo, Japar Solvent Extrac 


Ltd tion & Dewax 
ng Processes 
pon OU ¢ td Yokohama en Ketone 
Je par 


ppen O§F8 Co. Lad. Kudamateu Kensene- Ketone 
Japar Dewaxing-De 
cooling U nit 
ppon Chi Co Japan Under Constr Separator -Noble 


ma Nearyo Kogy Tokyo, Japan 
KK 
erfic Refineries, Ltd Honolulu Butane, Asph., 3.000 bbls $1.5 million Completed 
awan Gas Ol, Lt 
Fretns. Refy 
Under Constr. Jan., 1951 " s Fish Eng 


Hawan 
Spring, 1951 Staff 


Japan 
Oceana 
$4.8 million Under Constr Late 1951 
tora, Austraha 


Co 
Austrahan Shell (hi Geelong, Vie Bitumen and Projected 


Co. toria, Australia Luboil Plaat 


‘Austrahan Shell (hi Geelong, Vie- Asphalt, Lube 


Co toria, Australia Sol. Extet Pit 


* First appearance in tabulation t Added capacity 


NOTE: Austin—Austin Co Badger—E. B. Bac & Sons Barnee-W. M. Barnes & Co Beehtel Bechtel Corp. Bellowe—W. 8. Bellows Co. Blaw- 
Knox Biaw-Knox Construction Co Bowden W Bowden Braun—C. F. Braun Co. Brown Eng. Brown Engineering Co. Brown & Lite—Brown & Lite Co 
Brown & Root— Brown & Root Construction Co Can. Kellogg Canadian Kellogg Co Cat. Constr.—Cat taiytie Constrention Co. Chemieo— Chemica! Construc- 
tuon Co C.B.41.—Chieago Bridge & Iron Works Co Clarke— Clarke Construction Co Constr. Service— ~ Service Co. Delta— Delta le + Corp. 
Dresser— Dresser Engineering Corp E.4A.—Ebrhart & Arthur, Ine Ferguson—-H. K. Ferguson. Fish Eg- Fish Engineering Corp. Fluor— Fluor Corp. 
Poster Wheeler— Foster Wheeler Corp. Gaso. Plant—Gasoine Plant Construction Co. General Ametiean— General American T: tron Co. Girdler— The Girdler 

Corp Graff- Graff Engineering & Equipment Co Graver— Graver Construction Co., Ine Grebe & Saree Grebe & an ah Hammond Hammond 
Iron Works Harre—John W. Harrie Associate Houdry— Houdry Corp. H Hudson Engineering Corp. H.W.P.—Head Wrightson Process, 
Led Hydro Res. Hydrocarbon Research, Ine Ind. Eng. — Industrial Ay J &L. Constr.— Construction 
M. W. Kellogg Co Koch--Koeh Engineering Co Koppere— Koppers Co., Ine Knowles — Morns =e > ‘onstruction Co. 

Leonard Construction Co Lemmus—The Lummus Co Maboney Mohoney Contracting Co. lason Brothers Mathews Mathews 
Conveyor Co. McKee—Arthur G. MeKee Co Max. Miller—Max B. Miller & Co icheet- Scheel Polen ites Pohng ——- Co., Inc. 
Montgomery & Co P. A. Hydro Res.— Pan American Hydrocarbon Research, Ine Parsons The M. Parsons Co. _ 

Eng. — Petroleum Engineering. Ine Petroeo— Petroleum Rectifying Co. Pioneer — Pioneer Industrial Co. Pritehard— J 

Ine Process Constr cess Construction Co Ref. En Refinery Engineering Co Ref. Maint 

Co. Rust Pro.— Rust Process Design Co Sebneider— Sehnexder & Cie Snare— Frederick Snare Corp 

Development (o State Eng. State Engineering Co Stearns- Roger —Stearns-Roger Manufacturing Co. 

sen Tellepsen Construction Co Texaco Texaco Development Co 

& Smith Walker—P. J. Walker Co Waleo — Walco Engineering West ~ ‘ White J . Ls Corp. Eng 
Wigton-Abbott Corp. Wohbfeld— Wohbfeld Construction Co Equally owned California-Texes Corp. and a -Vacuum Oil Co. 





_ Ud li lag yy Z 
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here’s why — 


For years we have conducted laboratory and field 
investigations of condenser and heat exchanger tube 
materials, structure, applications and performance. 

The data files, built up during this long period, are 
exhaustive. We have dependable facts and figures on 
tube materials found practical in a wide variety of 
applications. 

Backed by this definite, reliable information, 


Tube bundles for high pressure feed 
water heaters in central stotion 
power plant. Tube moterial 
ANACONDA Cupro-Nickel. Coils fab- 
ricated by Car! Bobke, Coppersmith, 
Milwaukee, Wis. Feed woter 

inside tubes, steam outside bled 

from plant turbines 


Anaconda Condenser and Heat Exchanger Tube 
Engineers are confidently able to help you select 
tubes that will serve you best. 

Let us undertake a study of your heat exchange 
problems at your convenience. There’s no obligation, 
of course. The American Brass Company, Waterbury 
20, Connecticut. .In Canada: Anaconda American 
Brass Ltd., New Toronto, Ontario. wm 


For efficient heat transfer ANACON pA 


HEAT EXCHANGER TUBES 
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Many materials behave strangely at 
sub-zero temperatures . . . but Inco 
Nickel Alloys often have improved 
characteristics . . . 


When the mercury freezes solid . . . 
and the temperature keeps on falling, 
common objects develop startling traits. 


An orange can be used to drive a 
nail. A rubber ball shatters under a 
hammer blow. A garden hose becomes a 
rigid bar that willsupport your weight. 


To the designer of low-temperature 
equipment, these unfamiliar antics pose 
serious problems. Many metals become 
excessively brittle . . . often to the point 
of being useless as structural materials. 
For example, an alloy steel, with a room 
temperature impact strength of 119.8 
foot-pounds, showed a drop in impact 

trength to only 6.4 foot-pounds at the 

mperature of liquid nitrogen. Other 
arbon and low alloy steels show simi- 
lar tendencies. 


The key that has unlocked many 
such problems is mickel. Used as an 
alloying element in steels, nickel de- 
creases low-temperature embrittlement. 


A 500-liter Dewar Flask, made of Monel®, used for 
transporting liquefied gases. Hofman Laboratories, 
Inc., of Newark, N. ]., chose Monel for this service 
because it has the necessary strength and toughness 
at -330°F., and because Monel takes a mirror finish 
required for very high insulating vacuum. 


The Inco Nickel Alloys, Monel, Nickel 
and Inconel, actually imcrease in 
strength when temperatures drop, and 
without appreciable change in ductility. 


In addition to very superior low- 
temperature characteristics, the Inco 
Nickel Alloys offer several other im- 
portant engineering advantages. . . ex- 
cellent resistance to the corrosive action 
of a wide variety of chemicals, work- 
ability and weldability, good resistance 
to both stress- and vibration-fatigue. 


Among the many low-temperature 
applications, where Inco Nickel Alloys 
can prove highly successful, are: pro- 
ducing, handling and storing of lique- 
fied gases; laboratory research, low tem- 
perature treatment of metals. 


Since nickel and nickel alloys are 
in short supply right now, you may not 
be able to get all of these materials you 
want for your low-temperature require- 
ments. However, for helpful advice on 
metal problems, feel free to consult 
Inco’s Technical Service Section. They 
will be glad to help you—without cost 
or obligation, of course. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N.Y. 


Helium liquefier at the National Bureau 
of Standards, used to study the behavior 
of the gas at -455.75°F. — less than 4 
degrees above absolute zero. Heart of 
the apparatus is a tnick-walled Monel 
chamber in which helium 1s cooled 
under pressure, preparatory to expan- 
sion and liquefaction 


NICKEL ifs, ALLOYS 


MONEL® + “R”® MONEL *”"K”® MONEL 
“KR’® MONEL + “S”® MONEL 


NICKEL * LOW CARBON NICKEL 
DURANICKEL® 


INCONEL® + INCONEL “x”® 
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PROCESS CONTROL 


Tuning 


Automatic Control Systems 


J. L. SERRILL and L. E. JEWETT 
Leeds & Northrup Company, Philadelphia 


E WERE able to cut the tem- 
W perature swings from 3° F. 
down to 1° F., by systemati- 


cally tuning the automatic temperature 
control into the process.” Statements 
like this have been made to the authors 
by instrument men and foremen on all 
kinds of processes—cat crackers, frac- 
tionators and furnaces; by those using 
instruments of all standard types. It is 
believed that similar first-class control 
results can follow the use of a sound 
instrument-tuning method, wherever the 
following conditions exist: 

1) The processing unit must be in- 
herently capable of regulation. 

2) The measuring instrument must 
be sensitive and stable, 

3) The control mechanism must be 
sensitive and stable. 

4) The pneumatic valve must re- 
spond accurately to direction by the in- 
strument; it must be properly sized; it 
must have flow characteristics suited to 
the job. 

Tuning the instrumentation under 
the above conditions is rather like tun- 
ing an automobile engine. The auto- 
mobile mechanic who understands the 
engineering fundamentals of ignition 
system, carburetor and valves can do a 
superior job of adjusting each in turn 
to bring the engine to peak perform- 
ance. Similarly, the refinery instrument 
man who understands the engineering 
fundamentals of an automatic con- 
troller will be able to tune it far more 
successfully than the man whose knowl- 
edge stops with the names of the instru- 
ment dials. 


Proportion Plus Reset Plus Rate 


A modern automatic temperature 
controller continuously watches for 
three facts about temperature changes 

the size of each change, its perma- 
nence, and its speed. The instrument 
takes a different control action (instru- 
ment engineers say it has a separate 
function) for each factor. Its “propor- 
tional action” responds to the size of 
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the change; its “reset action” responds 
to the integration of deviation and dura- 
tion of the change; its “rate action” re- 
sponds to the speed of the change. Thus, 
modern control is three function, or 
proportion plus reset plus rate control. 
(See chart, bottom of next page.) 

How these functions and their opera- 
tion line up for temperature control of 
a cracking coil outlet is shown in Fig- 
ure 1. 

Right here many practical men start 
asking, why. Why not use a simple on- 
off control for this (apparently) simple 
process? Why not use a straight pro- 
portioning control? Or a control with 
reset added to the proportioning? What 
will rate action do that hasn’t been done 
before? 

These seem to us very fair questions. 
We'll take up a few of them, one at a 
time: 

First: Why not use an on-off control ? 
To answer this one, let’s look first at the 
fact that cracking is a function of time 
and temperature . . . the time the charg- 
ing stock is in the coil, and the tempera- 
ture to which it is exposed. The time 
factor is handled by the charging rate, 
so that the temperature controller must 
carry on from that point. 

Results of temperature fluctuations 
can obviously be severe. If the coil out- 
let goes over temperature for even a 
short period of time, coke is laid down 
in the tubes rapidly. This reduces the 
length of time the furnace can remain 
on stream, and if the temperature re- 
mains in the coking region for any 
length of time, the build-up of coke can 
be so great that the furnace will have to 
be shut down. If the coil outlet runs a 
few degrees below that optimum tem- 
perature, the percent conversion of 
throughput will be reduced very ap- 
preciably and quotas won't be met. 
Therefore, operations and engineering 
have set the requirements to run the 
furnace at the optimum temperature 
and hold it there within a couple of 
degrees. 

Any still operator can tell you that 
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THE SUCCESSFUL perform- 
ance of control systems for 
process plants depends finally 
and very completely upon the 
skill with which the instru- 
ment settings are made by the 
operators or plant instrument 
men. Present day control sys- 
tems and instruments are 
complex ind the optimum ad- 
justment is not easily reached. 
Instrument adjustments for 
many processes have an ele- 
ment of hazard, too, in that 
products can go badly off- 
specification, or the plant be 
forced into a shutdown by the 
over adjustment of some criti- 
cal point. 

A popular, perhaps the pre- 
vailing method, for adjusting 
process control systems is the 
tedious one of random dial 
twisting, observation, and 
more trials. The authors of 
this article for plant operators 
outline one system by which 
instruments can be adjusted 
in orderly fashion. They have 
established a procedure based 
on the individual determina- 
tion of working limits for each 
instrument and process equip- 
ment factor. The operator 
making adjustments by this 
routine obtains a clear under- 
standing of the effect of each 
individual variable on the 
overall behavior of the assem- 
blage. The operating control 
points finally reached are thus 
closely related to the optimum 
within the limits of the instru- 
mentation system mechanical 
components. The degree to 
which control system effec- 
tiveness is lost through faulty 
guesses on instrument set- 
tings is often sharply de- 
cr 

Mr. Serrill is a field engi- 
neer and Mr. Jewett is an au- 
tomatic control engineer with 
Leeds & Northrup Company. 











he can’t just swing a furnace’s fuel feed 
all over the lot. He knows that if the 
coil outlet temperature is low, he can’t 
open up the fuel valves and hold them 
there until the coil temperature comes 
up to the control point—and then cut 
them back. He would have built up such 
a heat head in the furnace that when the 
burners were cut off entirely, the coil 
temperature would keep on going up. 
By the same token, if the coil outlet 
temperature is high and the operator 
has his burners cut off entirely, he will 
tell you that by merely throwing the 
burners on full when the coil outlet 
temperature comes down to the control 
point he cannot stop it from going 
lower. The furnace has heat storage 
capacity in the brickwork and the 
charge has heat capacity and these ca- 
pacities cannot be swung rapidly 
enough to get close temperature control 
by merely turning the fuel full on or 
full off, Furthermore, if this type of 
control were used, the violent cycling 


What the 
Function Does 


Control 
Function 


portions Heat to 
emperature 


Pro; 


Throttiles fuel in propor Pr 
outlet tempera. | the 
ture. It has a control band 

not a control point. Nar 
rowing the band increases | of va 
this control actior tiona 


Proportional 
Action 


tion to coil 


Establishes the Control 
Point 


Changes the heat supply 


to the furnace to hold the ontrol point 


Function Operates 


oportional 
distance the 
pen must move to produce 
full valve travel 


When pen moves off the 
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of the coil outlet temperature would up- 
set the subsequent fractionation towers 
and the entire unit would become un- 
manageable. This rules out the simplest 
of controllers—the on and off type— 
for it will only turn the fuel on or off as 
the coil outlet temperature crosses the 
control point. 

Now, let's turn to the simple propor- 
tional controller as described in the 
table. With this instrument, the still 
operation would be a lot better than 
with the on and off controller—but it 
could not hold the process at the opti- 
mum temperature—the contro] point 
because proportional action, taken 
alone, does not operate to a control 
point—-it within a control 
band. 

This brings us to the proportional 
plus reset (two-function) type of con- 
troller—long the standard type. It han- 
dles the coil outlet or other temperature 
fluctuations fairly well, But it has an 
inherent slowness; it cannot jump onto 


operates 


How Instruments 
Show the Function 


How the 


Band is 
recorder 


Position 
is always propor 
» that of pen 





Teapereture 
henge 


Diagram the Function 


a temperature change, stop it and re- 
verse it to restore temperature with 
great promptness. When using this type 
of control we must play safe and set the 
control point a few degrees lower than 
optimum, in order to avoid too much 
coking on high swings. This too-low set- 
ting of course gives less than optimum 
conversion, but that is the price which 
has to be paid in order to keep the unit 
on stream. 

To avoid this price, and to solve vari- 
ous other problems suggested in the 
foregoing paragraphs, the refining in- 
dustr¥ adds rate action to the two- 
function control, thus creating the pro- 
portional-plus-reset plus-rate, or three- 
function control which is the subject of 
this discussion. The rate action is what 
enables a controller to jump onto a 
change, stop it faster and reverse it 
without overshooting on the way back 
to control point, It is such a strong 
stabilizing action that the coil tempera- 
ture can be held some degrees closer 
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during an upset. Therefore the safety 
factor can be cut in setting the control 
point; and of course even a few degrees 
higher setting pays big dividends in 
production, Today, the “Proportional 
Plus Reset Plus Rate Controller” is the 
simplest temperature controller which 
can be used if top performance is de- 
sired. On most refinery units the best is 
none too good. 

In tuning the controller, three gen- 
eral methods may be considered. The 
first is the formula method. This is 
based on either the “signature curve” or 
the cyclic period of the process. With- 
out going into detail, it may be said 
that this theoretically good plan is fre- 
quently impractical. It requires a de- 
gree of chart speed in a recording in- 
strument which few recorders possess, 
or it upsets the process too much, In 
either case, it usually isn’t complete; it 
leaves a lot of experiments and trim- 
ming to be done on a purely try-and- 
try-again basis. The second method isn’t 
really a method; it starts with the try- 
and-try-again idea and just adds more 
of the same. It is a non-systematic “seat 
of the pants” experimental approach. 
The third method is useable with any 
controller and on any process; it is a 
systematic experimental approach. 


The Five-Step Tuning Method 
1) Initial Operation— 
Operate the process on manual con- 


trol for a time. This will help you to be 
sure that it is controllable with some 
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degree of success. For instance, we have 
seen towers in which temperature actu- 
ally goes down temporarily when re- 
flux is reduced manually; this is typi- 
cal of the process bugs which must be 
removed before any automatic con- 
troller could operate satisfactorily. 
Operation under manual control will 
also show whether cycling is being 
caused by a controller at some other 
place on the unit: if so, this should 


be corrected, for one instrument can 
seldom overcome another's cycling 
effect, and instruments that quarrel will 
do the same sort of damage as quarrel- 
ing operators. 
2) Proportional Band Adjustment— 
Start by setting the controller with no 
rate action and a very smal! amount of 
reset action. Adjust the proportional 
band. For a temperature control appli- 
cation, such as coil outlet on a cracking 


Figure 2. Control Curves Showing How the Same Process Conditions Would be Affected by Three 
Different Settings of Proportional Band. 
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Figure 3. Control Curves Showing How the Same Process Condition Would be Affected by Three 
Different Settings of Both Proportional Band and Rate Action 


furnace, it is usual to start with a 50 
percent setting and then narrow the pro- 
portional band down until a cyclic con- 
trol record results. It is recommended 
that small control point changes be 
made after each adjustment in order to 
throw a small upset into the system to 
start any cycle which may be present. 
Once a cycle is obtained, let it cycle 
several times so that the frequency and 
nature of the cycle can be noted for 
later work with the other adjustments, 
then widen the proportional band just 
enough to make the cycle disappear 
Proportional band adjustments are 
usually made in steps that follow this 
pattern: 50-30-20-15 percent, etc. Fig- 
ure 2 shows the results that might be 
expected in this stage of adjustment. 
3) Rate Action Adjustment 

The minimum amount of rate action 
should now be introduced. It is again 
recommended that small control point 
changes be made after each adjustment 
to bring out any cycle which may be in 
the system. The rate adjustment should 
be increased in steps following the pat- 
tern when setting the proportional band 

It is well to watch the furnace as well 
as any associated control instruments 
when tuning in the rate function. The 
effect of this control action on a coil 
outlet contro] may be a little disturbing 
to one’s peace of mind at first, but 
usually does not hurt the furnace or 
whatever process it is working on. In 
the case of a coil outlet control the fires 
will be thrown around a lot harder and 
faster than they ever were with “Pro- 
portional Plus Reset” control. When 
an operator is used to a relatively steady 
roar around a furnace and then sud- 
denly hears it die away or come on with 
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much greater intensity, the immediate 
feeling is to cut out the Rate Action 
entirely. Actually, process engineers 
claim that this does not harm the fur- 
nace in any way and operators swear 
by rate action after it has been in serv- 
ice and they see what it can do to steady 
out a furnace or almost any other proc- 
ess unit. 


When the rate action has been in- 
creased to a point where a faster cycle 
than was created by proportional action 
appears on the record, the rate action 
should be decreased until this cycle is 
eliminated. Be sure to allow it to cycle 
long enough for the frequency and 
nature of the cycle to be observed. 


4) Readjustment of Proportional Band 
and Rate Action 

After rate action has been introduced, 
it will be found that the proportional 
band can be narrowed, sometimes to as 
much as one-half of its previous setting. 
This is made possible by the strong 
stabilizing action of the rate function. 
It is recommended that the proportional 
band be narrowed in small steps. Again 
it is necessary to make small! upsets by 
shifting the control point to bring out 
any cycle on the record which may be 
in the system. Always take one adjust- 
ment at a time for then when a cycle is 
developed on the record there is no 
question as to what adjustment created 
the cycle. At the same time, any cycle 


‘which is developed can be compared 


with the original proportional cycle or 
the original rate cycle thus identifying 
which adjustment is creating the condi- 
tion. Figure 3 shows what may be ex- 
pected in this stage of adjustment. 


5) Adjustment of Automatic Reset 

The desirable setting is, of course, 
the maximum reset rate which the fur- 
nace will stand in order to return the 
controller pen to the control point as 
rapidly as possible after an upset or 
throughput change. In arriving at this 
reset rate setting, however, never over- 
look the fact that when the reset rate 
is increased, the basic stability of the 
control action is decreased. 

Again it is recommended that when 
the reset is introduced, smal] control 
point changes should be made to bring 
out any cycle on the record which may 
be in the system. The amount of reset 
which should be put in is the maximum 
amount that the controller manufac- 
turer recommends, In some instruments 
this means increasing the reset rate dial 


Figure 4. Control Curves Showing How the Same Process Condition Would be Affected by Three 
Changes in Reset, with Proportional and Rate Actions Remaining as in Figure 3-C. 
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until it hits a mechanical stop. In other 
instruments this setting is derived from 
a chart supplied with the controller. 
Too much reset action may be indicated 
by either of two symptoms. 

The first symptom always appears on 
a proportional! plus reset controller and 
may appear on a proportional plus re- 
set plus rate controller (if the rate ac- 
tion is tuned in loosely). It is a long, 
slow cycle as compared with the pro- 
portional cycle, and it always moves 
about the control point. 

The second symptom of too much re- 
set is usually obtained on a propor- 
tional plus reset plus rate controller, 
and is a cycle which may look like 
either a proportional cycle or rate cycle 
and does not necessarily move about the 
control point. 

For either of the above symptoms, 
and regardless of the character of the 
cycle which develops when adjusting 
the reset, reduce the amount of auto- 
matic reset to eliminate the cycle. Fig- 
ure 4 shows what may be expected at 
this point of adjustment. 


Basic Air-Control Circuits 


The short reset-cycle curves shown 
above will not be familiar to a good 
many instrument men. They derive 
from certain types of air-circuit con- 
struction. To understand them, let us 
take a look at Figure 5, which shows 
the three basic types of air-control cir- 
cuits now used in controllers. 

Of these, the series and parallel 
types are by far the most popular. 
Their main difference is that in the 
series circuit the rate and reset restric- 
tions are connected in series to the out- 
put pressure line, while in the parallel 
circuit the restrictions are in parallel. 

Now examine these circuits. In the 
parallel circuit, note that the propor- 
tional and reset bellows are both fed 
through restrictions; the only differ- 
ence is the effective size of these re- 
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strictions. In the series circuit, note 
that the air flow to the reset bellows 
must pass also through the rate restric- 
tion. In the circuit where the rate unit 
is connected in the output of a propor- 
tional plus reset controller, note that 
the reset action must pass through the 
rate action unit, 

Because of these constructions, a 
change in reset can affect either pro- 
portional band or proportional band 
plus rate. Also a change in rate can 
affect either proportional band or pro- 
portional band plus reset. This effect 
becomes large when the factor (rate 
time multiplied by repeats per min- 
ute) exceeds value of about 0.15. 

This situation is widely overlooked, 
mainly because it has never been 
pointed out in instrument direction 
books. It is largely these differences 
in circuit which give different tuning 
and operating characteristics to the 
various instruments. 

In the parallel circuit, increasing 
the reset automatically increases the 
Rate Action and narrows the propor- 
tional band by a variable factor, which 
can approach 2 to 1. This is exactly 
in line with Step 3 in the tuning pro- 
cedure; it is partially compensating 
and tends to prevent cycling. For this 
reason a large amount of reset can be 
introduced on controllers with the 
parallel type of circuit before produc- 
ing a cycle on the control record, 

In most series circuit instruments, 
increasing the reset does not affect the 
rate action, but (as in the parallel 
system) it narrows the proportional 
band, again by a variable factor ap- 
proaching 2 to 1. Since the rate re- 
mains unaffected, less reset can be in- 
troduced on controllers with the series 
type of circuit before cycling occurs. 
At least one controller uses a modified 
series arrangement, in which an in- 
crease of reset not only narrows the 
proportional band, but also reduces 
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the rate action, thus increasing the 
instrument’s tendency to create a cycle. 
In the third circuit where a rate 
action unit is added to a conventional 
proportional plus reset controller there 
is some interaction in that the reset 
response must pass through the rate 
action unit before reaching the valve. 
However, this interaction is of smaller 
magnitude than in either the parallel 
or series type of circuit and, hence, 
the introduction of reset when tuning 
this controller is not so disturbing. 


Trimming the Control 


After the controller is tuned, as 
described in Steps 1 to 5, it may still 
need trimming adjustments. When re- 
quired, these are usually to correct 
either a tendency to cycle or to pro- 
vide more energetic control action, 

In spite, however, of the importance 
of getting the process at optimum ad- 
justment as soon as possible, it does 
not pay to rush into these trimming 
adjustments without adequate infor- 
mation as to how the process is be- 
having. The process should operate 
until it has been through enough 
upsets to show just exactly what it’s 
up against. All instrument charts 
should be kept, analyzed and com- 
pared, so that the instrument man has 
the facts at his fingertips. This analysis 
usually starts to pull the teeth of even 
the toughest trimming adjustment. 

Trimming to Stop Cycling—First, 
the process should be put back on 
manual control, If cycling cannot be 
prevented there, it is due to some- 
thing other than the controller—per- 
haps another instrument, or any one 
of many other items, Regardless of the 
cause, it should be found and cor- 
rected, and the process put back on 
automatic control. 

If the process still cycles when re- 
turned to automatic control, the next 
move is to reduce the amount of reset 
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action. This step is admittedly a short- 
cut; it is recommended because it 
doesn’t take too long to show results, 
and excessive reset is, after all, one 
of the causes of cycling. 

If the process still cycles, it should 
be tuned again from the be,inning. 
Steps 2 and 3 can sometimes be omit- 
ted, provided the instrument man can 
discover from his charts enough about 
the original tuning to distinguish be- 
tween proportional and rate cycles. 
Trimming for Tighter Control 

Tuning should start again at the be- 
ginning, with Steps 2 and 3 omitted 
only when the instrument man can dis- 
cover from his charts enough about 
the original tuning to distinguish be- 
tween proportional and rate cycles. 

Comparison of Control Results 

Figures 6 through 12 illustrate the 
different effects obtained due to con- 
trol function interaction in both the 
and parallel type pneumatic 
circuits. Furthermore, these figures 
demonstrate why reset should always 
be introduced last when tuning a con- 
troller for the first time, and should 
be checked first when trimming the 
control, Figure 6 shows a process with 
optimum settings of the proportional 
and reset adjustments. Following the 
procedure outlined, a three-function 
controller was tuned into this same 


series 


process. The characteristics of the 
process were constant throughout the 
tuning period, and the load change, 
which was used to bring out any 
cycling was the same in every case. 
Figure 7 shows the optimum setting 
of the proportional and rate adjust- 
ments, Note this process responds well 
to rate action, This controller. which 
uses a parallel type pneumatic circuit 
has an automatic interlock between 
the rate and reset adjustment dials. 
The reset adjustment cannot be set 
beyond a maximum for a given rate 
adjustment and this is the manufac- 
turer's recommendation for the maxi- 
mum amount of reset which should be 
applied to a process. Figure 8 shows 
the control results when the maximum 
reset was applied. From the control 
record it can be seen that a cycle re- 
sulted. Note this cycle does not look 
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like the well-known long, slow reset 
cycle, but is more like a proportional 
cycle. This cycle was removed by de- 
creasing the reset adjustment and 
Figure 9 shows the control results. 

The contro] air circuit was then 
switched from a paral +l to a series 
type by turning a three-way valve in- 
stalled for this purpose. The same pro- 
cedure was followed for tuning the 
controller to the process. Figure 10 
shows the control results when the 
maximum amount of reset was added; 
the reset is excessive, the symptom be- 
ing again a cycle which at first glance 
is a proportional cycle. Figures 11 and 
12 shows the control results as the 
reset was decreased to eliminate the 
cycle. 

When comparing Figure 12 with 
Figure 9, the control results are ap- 
proximately the same, but with en- 
tirely different values of reset. If we 
had not stuck to the procedure out- 
lined, but had widened the propor- 
tional band as the cycle indicated, we 
would have eliminated the cycle but 
at the same time we would have seri- 
ously penalized our contro] results. 


Patience Essential 

In using any of the instruments re- 
ferred to, there is no substitute for 
patience, Adjustments made too close 
together without sufficient time for 
conditions to stabilize frequently lead 
to incorrect conclusions and an over- 
all loss of time in producing a final 
adjustment. On some processes where 
the operating conditions vary widely, 
it may be necessary to make adjust- 
ments which are a compromise in 
order to meet this wide range of oper- 
ating conditions. In virtually all cases 
it is good practice to avoid tuning a 
controller so that it is on the edge of 
a cycling condition. Minor changes in 
the conditions on the job, for instance, 
a slight change in pressure in a fuel 
system, or a deposit on the thermo- 
couple so that measuring lag is in- 
creased wil] throw the control into a 
cycle and seriously affect the opera- 
tion of a process unit. Good controller 
adjustments are those which will pro- 
duce satisfactory control results and 
still retain stability. 
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CONTROL of 
Gas Compressor Plants 


HOMER C. GIVENS 
Plant Superintendent, La Gloria Corporation 
Falfurrias, Texas 


GAS compressor plant may 
A consist of one small single 
= stage machine or several 


large units compressing through three 
or four stages, but whether it is the 
former or latter, the problems of con- 
trol are the same. These problems are: 
maintaining constant pressure on com- 
pressor suction; removal of any liquid 
before it reaches compressor cylin- 
ders; safety devices to protect com- 
pressors in case liquid removal equip- 
ment fails; over pressure safety de- 
vices such as pop valves and relief 
valves; engine cooling water control, 
pulsation dampening, and speed con- 
trol of engines for varying loads, A 
large plant might wish to consider 
phase control in addition to those 
enumerated. 


Figure 1 shows a typical three-stage 
compressor plant to gather the casing- 
head or separator gas from oil wells 
and compress it to 300 or 400 psig. 
The incoming gas pressure may vary 
considerable during a month’s time due 
to changing flowing time on wells, gas 
lifting wells intermittently, or having 
an engine down for repairs. To keep 
a constant load on the individual units 
of the compressor plant, the suction 
pressure must be controlled by a re- 
ducing regulator. 

In a plant of this type, a butterfly 
type valve with diaphragm motor can 
be utilized very successfully, They are 
light-weight, require a small amount 
of maintenance, and are ideally suited 
to large volume handling at low pres- 
sure drops. However, in this service, 





to steam driven reciprocating 
machines. This article is on 
the controls of an entire com- 
pressor plant. An earlier ar- 
ticle by the author on speed 
control of engines was pre- 
sented at the Fifth Annual 
Symposium on Instrumenta- 
tion for the Process Industries, 
A. & M. College of Texas, Oc- 
tober 13, 1950. 











it requires a positioner to operate sat- 
isfactorily. 

To actuate the valve any good pilot 
can be used, but to obtain complete 
satisfaction, the pilot should be a con- 
troller with proportional band and 
automatic reset. The proportional band 
should be set on 20 to 25 percent and 
the reset eight to ten minutes. These 
settings will allow an engine to sud- 
denly stop or be taken off the line 
without overloading the remaining 
units before the regulator compensates 
for the decreased volume; but gives 


Figure 1. Typical Three-Stage Casinghead Gos Compressor Plant with Simplest Automatic Speed Control. 
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time enough for them to settle to the 
new conditions without “hunting.” 

The most satisfactory point to meas- 
ure the reduced pressure for control- 
ling is at the remotest scrubber from 
the butterfly valve. The next best point 
is probably the center of the suction 
header. 

Scrubbers must be installed on suc- 
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fill the bucket, it sinks, closing the 
equalizing valve and opening the pres- 
sure valve. This builds up a pressure 
in the trap, forcing the liquid out 
through a pipe which extends down 
inside the bucket. There is also a check 
valve on the outlet pipe to prevent 
liquid returning to the trap when it is 
filling from scrubber. 
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Figure 2. Typical Suction Scrubber on Casing- 
head Gas Compressor Plant 


tion of compressors and on discharge 
of each stage. These scrubbers are to 
collect any iiquid entering plant from 
field, and condensed gasoline fromm 
compression and intercooling. Typical 
inlet scrubber and controls is shown 
in Figure 2 and interstage scrubber by 
Figure 3. 

The removal of the collected liquid 
from the inlet scrubber poses the 
greatest problem of scrubber control 
as it operates at or below atmospheric 
pressure. In recent years a small blow- 
case or trap has become available 
which is made for this purpose and is 
completely self-contained and is inex- 
pensive and easily maintained. 

This blowcase or trap (Figure 2) is 
a shell with a rectangular bucket in- 
side, pivoted at one end so that tip- 
ping the free end works two valves. 
Fluid must be put into the shell in 
startup to float the bucket. When the 
bucket is floating, the equalizing valve 
to scrubber is open and the pressure 
valve is closed, thus allowing liquid 
to gravity into the shell from the 
scrubber through a check valve. 

When the liquid rises to a point to 
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The intermediate and final scrub- 
bers are usually equipped with con- 
ventional liquid level controllers for 
liquid removal, These may be internal 
floats connected to valves by a sys- 
tem of linkages or levers; continuous 
drainers; or buoyancy type controllers 
operating a diaphragm motor valve 
from a pilot. 

In a great number of cases, the con- 
tinuous drainer is the most logical 
equipment to use on these scrubbers. 
They are the least expensive, most 
rugged, and require the least mainte- 
nance of all liquid removal apparatus. 
They also do not require any operat- 
ing medium such as air. They have the 
disadvantages that the liquid level can- 
not be changed in the scrubber, and 
they cannot be observed operating. 

All scrubbers except the final scrub- 
ber, should have a protective device, 
to prevent damage to the compressors, 
in case of overloading or failure of 
liquid removal equipment. There are 
several methods of accomplishing this 
protection, One of the most common 
is a float, at a point higher than the 
regular level controller, which when 
raised by liquid, closes a switch 
grounding the engine magnetoes, thus 
“killing” the engines. This type should 
always be used on a plant without a 
constant attendent. 


Figure 3 (below). Typical interstage Scrubber. 
Also Final Scrubber when High Level Safety 
Device Omitted. 
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In plants constantly attended and 
serving a large gathering system, it is 
not necessary to stop the engines if 
the attendant is warned. In-cases of 
this kind, a high float is employed as 
before but it either electrically or 
pneumatically sounds a warning and 
causes a signal, either a light or flag, 
to be displayed designating the scrub- 
ber in question. Also, this system can 
operate a large capacity valve, except 
on vacuum scrubbers, which will turn 
the liquid down the drain. 

The latter system described above 
is nearly always used on cycling plant 
compressors where the scrubbers are 
after the absorbers. However, here the 
liquid level control is omitted and the 
emergency device is located at the low- 
est level possible, and the large ca- 
pacity valve is the only one used. In 
cycling plants, liquid enters the scrub- 
bers by accident or human error only. 

All scrubbers should have gauge 


glasses and some over pressure safety 


device. On pressures of 600 psig. and 
below, ordinary safety pop valves are 
adequate. On pressures above 600 
psig., some kind of pilot operated 
safety telief valve or a rupture disc 
should be used. Possibly the ideal ar- 
rangement would be to have one of 
each with a rupture disc that would 
give away at a pressure above what 
would operate the pilot actuated relief. 

The reason for aot using conven- 
tional spring loaded safety valves on 
the high pressures is that gas expand- 
ing to the atmosphere loses most of 
its heat, Consequently, ice from mois- 
ture in the gas and surrounding air, 
piles up in the spring and will not 
allow the valve to close. Also, after 
the safety valve works a few times, the 
characteristics of the spring changes 
considerable. 

The control of engine cooling water 
is accomplished by a control valve to 
bypass the jacket water cooler with 
part of the water. On large plants a 


Figure 4 


temperature recorder-controller actuat- 
ing a butterfly valve is preferred. On 
small units with individual radiators 
a self-contained temperature control 
three-way valve is adequate. 

Pulsation dampening is quite im- 
portant but usually never is consid- 
ered as thoroughly as it should be. 
There are now on the market, pulsa- 
tion dampeners for compressors that 
do excellent dampening. Also, the sys- 
tem of suction and discharge headers 
can be properly designed to elimi- 
nate pulsation. Proper pulsation damp- 
ening can increase the capacity of a 
compressor plant as much as 2 per- 
cent. 

The greatest problem of control on 
a compressor plant is that of govern- 
ing the speed of the engines from the 
field pressure. There are several meth- 
ods to accomplish this, and the one 
used depends on the amount of money 
that can be justified for purchasing the 
systems. 
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The most used system of speed con- 
trol is as shown in Figure 1. A pres- 
sure recorder-controller records the 
field pressure and controls it by ac- 
tuating diaphragm motors, equipped 
with valve positioners, These dia- 
phragm motors in turn set the engine 
governor for the desired speed. 

This system has these advantages: 
it is simple; does not need any special 
equipment; and is easy to maintain. 
The chief disadvantage is that it does 
not allow for differences in linkages 
on the governors nor uneven wear in 
governors. It also does not allow for 
any difference in fuel injection valve 
settings or wear on the engines. 

There are several companies offer- 
ing equipment that can be used to in- 
dividually control each engine. One of 
these is a very elaborate affair, shown 
in Figures 4 and 5. It consists of a 
small electric motor driving a line 
shaft through a variable speed reduc- 
ing gear unit. The line shaft in turn, 
drives one side of a differential unit 
for each engine to be controlled. 

The engine drives the other side of 
the differential unit in the opposite di- 
rection. When the spider of the differ- 
ential unit is stationary, the engine 
and reference speed are synchronized. 
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However, when the two speeds are not 
the same, the spider starts moving and 
through a clutch, works a controller, 
which in turn actuates a diaphragm 
motor to set the governor. 

When an instrument incorporating 
automatic reset is used, with the differ- 
ential unit, the engines can be oper- 
ated, not only in synchronization, but 
in phase as to crankshaft angularity. 
This is of great advantage when a large 
number of power and compressor cyl- 
inders are operating in parallel, in that 
it never allows exhaust beats to occur 
simultaneously nor maximum pulsa- 
tions from compressors to happen 
together. The elimination of these two 
happenings causes a great reduction in 
vibration of a plant. 

The speed of the engines in this 
system is varied by the pressure re- 
corder-controller in Figure 1, varying 
the output speed of the speed reducing 
gear unit. 

Several companies manufacture 
speed transmitters that transmit to a 
conventional 3 to 15 psi. receiver-con- 
troller actuating the diaphragm motor 
setting the governor. This speed re- 
ceiver-controller can be pneumatically 
set from the pressure recorder - con- 
troller previously referred to and thus 


Figure 5 


the engines synchronized in speed in- 
dependently. 

All these systems should work 
through the regular governor of the 
engines, rather than a diaphragm mo- 
tor valve in the fuel line to the engine. 
This is because if one or two engines 
suddenly stopped, the butterfly valve 
could not close fast enough to hold 
the suction pressure constant, and the 
valves in the fuel line would be unable 
to respond fast enough to permit the 
remaining engines to handle the rise 
in suction pressure until the butterfly 
returned to control. 

The first system of speed control 
mentioned is inexpensive but the others 
are — expensive as control systems 
are figured. It seems probable that an 
inexpensive yet more precise unit con- 
trol can be developed, and work along 
these lines is in progress at the La 
Gloria plant at Falfurrias, Texas. 

In conclusion anyone designing a 
compressor plant should consult a 
competent instrument engineer to ob- 
tain the maximum value and work 
from his compressors. In many cases, 
the more expansive speed control sys- 
tems may justify themselves if all 
conditions are analysed before install- 
ing the compressors. 
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THE BASIC concept of flow 
measurement by the observa- 
tion of the pressure drop 
across a restriction to flow in 
a pipe is simple enough. 
However, inspection of the 
methods and tabulations ad- 
vanced in the handbooks and 
technical papers on fluid flow 
shows that numerous equa- 
tions with complex and even 
confusing derivations are 
used in the actual commercial 
measurement of fluid flows. It 
is the purpose of this paper to 
show that plant application as 
well as the underlying con- 
cept is simple enough, and 
that all the arithmetic em- 
ployed is necessary largely 

of operating condi- 
tions, commercial practice, 
and for convenience. 


Iastrument men and others 
well acquainted with flow 
measurement computations 
find that they present few real 
difficulties. Perhaps the ma- 
jority of process men, how- 
ever, don’t go much deeper 
into these matters than to use 
the multipliers that are speci- 
fied for the conversion of indi- 
vidual instrument chart read- 
ings into actual flow quanti- 
ties. They are vitally con- 
cerned with the performance 
of flow meters, but work with 
them only indirectly. This 
plain language explanation 
may well clear up some of the 
mysteries for such users of 
flow meters. The author pre- 
sented this material before 
the Conference of the Instru- 
ment Society of America, Sep- 
tember, 1950, at Buffalo, New 
York. 


A Non-Mathematical Discussion 
Of Flow Measurement 


J. B. MCMAHON, Republic Flow Meters Company 


HE effect of the drop in pres- 
sure caused, by . the : restrie- 
“tion of flow in a pipe has 


been used as a measurement of fluid 
flow almost from time immemorial. 
Orifices were used by the Chaldeans 
in Asia Minor and by the Maya In- 
dians in Southern and Central Mexico 
as the basis for accurately measuring 
time for astronomical calculations; 
and the ancient Romans used orifices 
as meters for water. 

The first definitive work on such 
devices likely was doe by Poncelet 
and Lesbros in 1827 to 1835; in 1885, 
Hamilton Smith published orifice co- 
efficients for water which were checked 
in 1940 and found to be within 1/3 of 
1 percent; the description and theory 
of the Venturi tube were published 
by Clemens Herschel in the transac- 
tions of the American Society of Civil 
Engineers in 1887. Orifice meters were 
used in the vicinity of Columbus, 
Ohio, around 1890 for measuring nat- 


ural gas following the suggestion ,of 
E,W: Robinson of Ohio State Univer- 
sity. Between 1904 and 1911 T. R. 
Weymouth worked. to determine the 
characteristics of orifice plates. John 
L. Hodgson of England exchanged ex- 
periences with Weymouth. Their con- 
clusions, on werk done independently 
at widely, separated locations, were 
similar, 

Since then, numerous independent 
investigators and several joint com- 
mittees have studied the problem of 
the use of head meters. The American 
Society of Mechanical Engineers 
formed a committee to study the sub- 
ject in 1915, which later became the 
ASME Special Research Committee 
on Fluid Meters. During the early 
years of its existence, this committee 
did very little direct research, but de- 
voted its efforts to correlating and co- 
ordinating the work done by other 
investigators. 

In 1919 the National Bureau of 
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Standards was requested by the U. S. 
Fuel Administration to investigate this 
subject, and as a result of this and 
other similar requests, started an ex- 
tensive series of tests at Edgewood 
Arsenal in Maryland in 1922. These 
extended into 1925, and a report was 
published on them in 1929. 

In 1923 the American Gas Associa- 
tion appointed a Committee on the 
Measurement of Large Volumes of 
Gas, which secured the cooperation of 
the National Bureau of Standards. 
This committee conducted extensive 
tests in Chicago, using a large holder 
as a reference. 

In 1924 the Natural Gas Associa 
tion, now the Natural Gas Department 
of the American Gas Association, es- 


tablished a Gas Measurement Commit 
tee. which started work in i925 that 
extended over several years. In 1927 
this committee issued a preliminary 
report recommending installation re- 


quirements for orifice meters. 

In 1931, a joint committee of the 
of Mechanical En 
American Gas Asso- 
to correlate the 


American Society 
gineers and the 
ciation was formed 
work done up until then, and particu- 
larly to take advantage of the large 
amount of work previously financed 
by the AGA; 
tions into the theory and application 
of flow meters; and obtain the indorse- 
ment of the National Bureau of Stand- 
ards as essential to proper establish- 
ment of a national standard. 


to pursue the investiga 
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As a result of all this work, an 
extensive series of tests was run in 
1932-1933 at the hydraulic laboratory 
of Ohio State University at Columbus, 
Ohio, These are referred to as the 
Columbus tests, and are considered by 
the joint ASME-AGA commitiee to be 
the most extensive and reliable ever 
run and are the basis for the present 
coefficients as presented in the joint 
ASME-AGA committee report, and in- 
corporated in the ASME research pub- 
lications—“Fluid Meters—Their 
Theory and Application.” ; 

The data from the Columbus tests, 
and other later tests sponsored by the 
committee, were submitted to the Bu- 
reau of Standards for analysis and a 
report on this analysis was approved 
by the Director of the Bureau in May, 
1934. This analysis does not cover 
the full range of possible operating 
conditions, but does provide a satis- 
factory basis for commercial applica 
tion, 

In addition to all this work in this 
country, similar investigations were 
pursued abroad, principally in Eng- 
land and Germany. The results cor- 
roborated the work done here. 

It seems, then, that a tremendous 
amount of effort has been expended 
in verifying the truth of a very simple 
principle, which is that the total 
energy in a flowing stream of fluid 
remains constaat. Therefore, if the 
velocity is increased, thereby increas- 
ing the kinetic energy, it must be at 


Figure 2 
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the cost of potential energy, and re- 
sult in decreased pressure. 

It would hardly seem that such an 
apparently simple problem would re- 
quire all this amount of authority and 
investigation, if it were quite that sim- 
ple. There must be more to it than 
appears from this simple statement, 


Typical Velocity Distri- 
bution in Turbulent Flow 


Typical Velocity Distri- 
bution in Laminar Flow 


Figure 3 


and perusal of the literature bears 
this out, for the equations and their 
derivations are apparently very com- 
plex and confusing. It is the purpose 
here to show that the underlying con- 
cept is still a very simple one, and 
that all the arithmetic involved is nec- 
essary largely on account of operating 
conditions, commercial practice, and 
for convenience. The factors which 
must be incorporated have been re- 
duced to tabular form, and many of 
them are included in the equations so 
that they will not be neglected in the 
exceptional case where they are needed. 
For the ordinary installation the cal- 
culations could be much simpler than 
the equations ordinarily used would 
indicate. 

Referring to Figure 1, consider a 
tank which is kept at a constant level. 
If the liquid in it is allowed to escape 
through a hole in the bottom, it will 
be found that the velocity of the issu- 
ing stream is the same as would be 
the velocity of liquid spilling over 
the edge of the tank, upon reaching 
the same elevation as the hole. Also if 
two abutting compartments of a tank 
are maintained at constant, but dif- 
ferent levels, the velocity of liquid 
through a hole connecting them will 
be found to be the same as would be 
the velocity of liquid falling from the 
higher to the lower level, just at the 
elevation of the lower level. 
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Figure 4-A. Piping Requirements for Orifices, Flow Nozzles and Venturi Tubes. (For further schedules and ratio toble, see next page.) 
Schedule 1. For Orifices and Flow Nozzles, All Fittings in Same Plane. Schedule 2. For Orifices and Flow Nozzles, All Fittings in Same Plane. 
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Schedule 3. For Orifices and Nozzles, Fittings in Different Planes Schedule 4. For Orifices and Flow Nozzles, Fittings in Different Planes 
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This same thing applies regardless 
of the type of fluid—whether it is 
liquid, vapor, or gas, within very wide 
limits. In the case of vapors and 
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gases, it is necessary to restrict the 
ratio of the head loss to the total 
head, for thermodynamic reasons, but 
generally speaking if this is done, the 


hydraulic laws apply quite satisfac 
torily enough for commercial pur- 
poses, 

This phenomenon follows the gen- 


eral law of falling bodies. which is 
that the velocity is proportional! to 
the square root of the distance fallen. 
or V?==2gh or V=V2gh. How- 
ever, if the velocity is multiplied by 
the orifice area, which should give 
rate of flow, it is found that the figure 
so determined is larger than the actual 
rate of flow. It seems therefore that 
since the velocity is very close to the 
theoretical, some other effects are pres- 


Figure 4-8. Piping Requirements for Orifices, Flow Nozzles and Venturi Tubes. (Note Ratio Table 
below. Other schedules on preceding page.) 
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Schedule 5. For Orifices and Flow Nozzles with Reducers and Expanders. Schedule 6. For Orifices and Flow Nozzles in Atmospheric Intake. 
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ent which must be taken into account 
in order to use this phenomenon for 
the purpose of flow measuerment. 

If the hole, or orifice, is cut round 
with perfectly square sides, it will be 
found that the jet issuing from it 
becomes smaller after leaving the ori- 
fice until a minimum diameter is 
reached. This minimum sized jet is 
called the “Vena contracta” and it is 
at this point that the fluid reaches its 
highest velocity, practicaily equal to 
the falling body velocity. It will not 
quite equal that due to friction with the 
sides of the orifice, change in tempera- 
ture and density, change in velocity 
distribution and impact effect on the 
inlet of the orifice. The total of all of 
these effects, however. is relatively 
minor, compared to that of the “vena 
contracta.” The “vena contracta” effect 
is caused by the inertia of the fluid, as 
it is directed inward in approaching 
the orifice inlet edge and persists in 
that direction after it passes through 
until the inward component is ab- 
sorbed by the forward component of 
of velocity. For ordinary fluids, flow- 
ing under ordinary conditions, this 
effect may be depended on and calcu- 
lations may be based upon a ratio of 
vena contracta size to orifice size of 
.60, as long as the orifice size is small 
compared to the tank size, If the fluid 
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is of a viscous nature, this will have 
to be modified also. 

If the “hole” in the tank is flared 
smoothly outward to end in a short 
straight section of tubing, it will be 
found that the velocity issuing multi- 
plied by the free area of the straight 
section of tubing will approximate 
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very closely the actual volume of flow. 
This is because the inward component 
has been taken care of in the flare 
and the velocity is substantially uni- 
form across the area of the tube, This 
kind of device is known as a flow 
nozzle. Its capacity, for the same area 
is greater than that of an orifice. 

It seems therefore that such devices 
provide a satisfactory meats of meas- 
uring flow from or between tanks. 

All that is involved is to perform 
the arithmetic of converting velocity 
of flow through an area of known 
cross section into quantity rate of flow, 
and to obtain a convenient means of 
measuring the pressure difference 
across the orifice. 

In most industrial cases, however, 
what is desired is the rate of flow in 4 
closed pipe. The investigations cited 
have shown that the same laws, suit- 
ably modified to take care of the 
change in conditions, will apply to 
orifices and nozzles installed in pipe 
lines, 

The principal modification that must 
be made is to account for the existing 
velocity in the line. In order to be 
able to pass through the orifice or 
other head producing device, the fluid 
must aproach the orifice with a finite 
velocity. That is also true in the tank 
example used previously, but there it 
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was asumed that the area of the ori- 
fice was so small compared with the 
area of the tank wall that the ap- 
proach velocity was negligible. If the 
area of an orifice in a plate installed 
in a pipe line is very small compared 
to the area of the line, it will be 
found that practically the same thing 
is true. Where, however, the area of 
the orifice is an appreciable fraction 
of the line area, the entire velocity 
through the orifice is composed par- 
tially of the induced velocity due to 
the pressure difference and partially 
of the already existing velocity in the 
line—commonly called the velocity of 
approach. This factor results, from a 
practical standpoint, in a modification 
of the .6 factor for the orifice, and 
in the coefficients for nozzles and ven- 
turi tubes. The resulting coefficient 
curve for orifices is shown in Figure 2. 

Another factor that needs to be 
taken into account is the effect of the 
profile of the stream as it approaches 
the orifice. This profile is affected by 
the velocity and by the viscosity of the 
fluid. 

The hydraulic relation of viscosity 
and flow in pipe lines was originally 
worked out by Sir Osborne Reynolds, 
and the correlating factors which take 
into account velocity, viscosity, dens- 
ity and pipe size are known as Rey- 
nolds numbers. 

For normally turbulent flow at Rey- 
nolds numbers greater than 40,000, 
the ratio of average velocity to center 
velocity, for new relatively smooth 
pipe will vary as shown in Figure 10. 
This shows a relation varying from 
0.78 for relatively rough pipe at a 
Reynolds number of 40,000 to 0.888 
in smooth pipe at a Reynolds number 
of 10,000,000." The result of this rela- 
tion is a velocity profile about as shown 
in the upper illustration Figure 3. 
Where the flow is laminar, however, 
the velocity distribution is parabolic 
with an average velocity equal to one- 
half of the center velocity, as shown 
in the lower part of Figure 3.’ 

It is evident that for the same rate 
of quantity flow in a pipe line, the 
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fluid passing through the orifice in 
turbulent flow will have a greater 
average acceleration than that in lami- 
nar flow; or conversely, the laminar 
flow stream will not be accelerated as 
much in the center——where the orifice 
is—as a turbulent flow stream, and 
on that account more fluid will pass, 
for the same differential drop. for 
viscous than for turbulent flow. Since 
the center fluid is not accelerated so 
much, the inward component of veloc- 
ity is reduced, and the vena contracta 
is larger. It might be thought that the 
viscous drag of the fluid on the orifice 
edge would contribute further to this, 
but this is probably not the case, as 
the orifice is considered practically 
frictionless. Further contributing to 
this idea of the lack of friction is that 
the viscosity corrections are larger for 
large ratios of orifice diameter to pipe 
diameter than for smal] ratios. 

Contrasted with this is the effect on 
nozzles and Venturi tubes. There the 
viscous drag is the greatest of the 
various tendencies, and the capacity 
under viscous flow conditions is less 
than when turbulent flow exists 

Considering this effect further, it is 
evident that the variation in ratio of 
maximum to average velocity, shown 
in Figure 10, will have an appreciable 
effect on orifice coefficients. since this 
affects the velocity of approach factor. 
This is shown by the variations in 
flow coefficients, Figure 11. This fig- 
ure is taken from the ASME publica- 
tion “Flow Measurement,” and shows 
the coefficients for various diamete: 
ratios of orifices in 6-inch pipe. In 
actual practice, in making computa- 
tions these variations are taken into 
accornt by Reynolds number correc- 
tions. What should be emphasized is 
that the velocity profile—the ratio of 
average to maximum velocity—is not 
fixed even in the turbulent region, al- 
though for some years there was a 
tendency to make this assumption. 

It is this matter of velocity distri- 
bution that makes installation details 
important, If the fluid approaching an 
orifice, or other head producing de 
vice, has had the normal flow pattern 
disturbed by piping bends, ells, valves, 
or other disturbing factors, the velocity 
distribution will not be normal. If 


Figure 8 (below) 





for instance, the orifice is preceded 
by two elbows in different planes of 
orientation, the flow is apt to swirl in 
the same manner in which water does 
in flowing out of a sink, Part of the 
velocity head measured in this case 
will be due to forward velocity, and 
part to tangential velocity and the 
result will be in error an unpredictable 
amount, since it is impossible to sep- 
arate the two effects quantitatively. 
Any other disturbance which affects 
the flow distribution pattern will pro- 
duce errors of varying magnitude, de- 
pending on the type of disturbance. 

The amount of free run of pipe neces- 
sary to permit the normal flow pattern 
to assert itself after some types of dis- 
turbance is shown in Figure 4.° Where 
the free run of pipe is not available, 
the reassertion of normal flow pattern 
may be helped considerably by the use 
of straightening vanes, although this 
expedient is not to be considered equal 
to providing the longer straight runs 
of pipe. 

On gas flows, the density of the fluid 
is affected by three factors—the mole- 
cular weight, the pressure and the tem- 
perature. On the basis of flowing con- 
ditions, the necessary correction fac- 
tors are straight-forward arithmetic. 
However, since it is generally desired 
to express gas flow in terms of some 
set of standard conditions, that is, 
what the volume would be if the gas 
were brought to or measured at those 
conditions, additional arithmetic must 
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be performed, Furthermore, not all 
gases follow the laws of Boyle and 
Charles perfectly, and the reduction of 
velocity expression at one set of pres- 
sure or temperature conditions to 
equivalent volume at standard condi- 
tions must take these discrepancies into 
account. These factors are also well 
known and corrections for them have 
been compiled into tables. 

Another factor with respect to gases 
is that if the ratio of expansion caused 
by the orifice plate is high, the work 
used in internal expansion of the gas 
must be taken into account, and this 
will cause the calculations to become 
much more complicated. A general 
rule is that the ratio of expansion 
should not be greater than .98, This is 
ordinarily expressed by saying that the 
numerical value of the differential 
pressure in inches of water should not 
be greater than the numerical value of 
the absolute static pressure in pounds 
per square inch. If this rule is fol- 
lowed, the expansion factor may be 
safely neglected for ordinary condi- 
tions, 

Differential Producing Devices 

Before going on to the subject of dif- 
ferential pressure reading instruments, 
perhaps a word should be inserted 
here about flow nozzles, Venturi tubes 
and Pitot tubes, 

A diagrammatic representation of 
an orifice plate installation is shown 
in Figure 5. This shows how the pres- 
sure changes through the orifice and 
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Figure 7 


in the adjacent pipe lines. Actually 
this diagram is very much idealized. 
as turbulent flow has no such regular 
conformation as is suggested by this 
diagram. 

eoretically, the downstream tap 
should be taken at the location of the 
vena contracta, and this is done wher- 
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ever practicable. However, the location 
of the vena contracta shifts with the 
diameter ratio, so that if it is neces- 
sary to change the orifice size the tap 
location should be changed also. Very 
little error will be encountered, how- 
ever, if the tap locations are a short 
distance either side of the vena con- 
tracta, and this leads to the use of the 
“flange taps” in which the connections 
are made through the flange holding 
the orifice, and spaced one inch up- 
stream and one inch downstream. 

Note that a considerable amount of 
the differential pressure is dissipated 
in friction and-eddy losses, so that 
there is a permanent loss of differen- 
tial pressure. This loss varies with the 
diameter ratio; varying from prac- 
tically 100% at low ratios of orifice 
to pipe diameter of 40% at 80% ratio. 
Flow Nozzles 

A diagram of a flow nozzle installa- 
tion is shown in Figure 6. As stated 
previously, flow nozzles may be used 
practically interchangeably with ori- 
fices, taking into account that there is 
no contraction correction necessary for 
the flow nozzle. The coefficient of a 
well designed flow nozzle is about 0.98. 
The coefficient curve for nozzles, in- 
cluding velocity of approach, is shown 
in Figure 7, This shows that the capac- 
ity of flow nozzles is higher for the 
same differential pressure, than that 
of orifices, For this reason they are 
frequently used on high velocity flows, 
or in other locations where it is de- 
sired to keep the differential pressure 
to a minimum value. The permanent 
losses are practically the same as for 
orifice plates, Compared to the orifice 
plate, it is more expensive, more dif- 
ficult to install, and much more dif.- 
ficult to replace in the line if neces- 
sary. 
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The Venturi tube is used where it is 
desirable to keep the over-all pressure 
loss to a minimum. The decrease in 
size from the pipe to the throat, and 
the increase in size from the throat 
to the pipe, are made gradually as 
shown in Figure 8. In this way eddy 
and friction losses are minimized. 
There are two types of Venturi tubes 
generally used, known as shert cone 
and long cone types, the difference 
being in the angle of the exit cones. 
The angle for the short cone type is 
ordinarily about 14 degrees, while for 
the long cone type it is 744 degrees. 
With a long cone type Venturi tube, 
the loss is about 11 percent of the 
differential for all diameter ratios, 
while with the short cone type, the 
maximum loss varies from about 28 
percent for low diameter ratios to 
about 15 percent for a 75 percent 
diameter ratio. The Venturi tube has 
the same high coefficient as the flow 
nozzle, so that its capacity for the 
same differential pressure is high. Its 
disadvantages are the same as those 
of the flow nozzle, except to an even 
higher degree, as it is higher in first 
cost, more expensive to install, and 
much more difficult to replace in the 


line than the orifice plate. It possesses, 
however, another operating advantage, 
which is that it does not foul up so 
readily when used on dirty fluids as 
does an orifice and wil] resist the at- 
tack of abrasive material suspended in 
the measured fluid much better. 

The Pitot tube is an entirely differ- 
ent kind of device. Its function is to 
determine the velocity head of the 
flowing fluid. It accomplishes this on 
the basis of stopping the flow in a 
small area and measuring the resulting 
rise in pressure, Any flow stop 
practically instantaneously will rise in 
pressure practically to the pressure at 
the source from which it came, minus 
the intervening pressure loss due to 
friction. Thus it may be considered 
that the impact pressure rise repre- 
sents the drop in pressure necessary to 
accelerate the fluid to its existing veloc- 
ity from a head or pressure of zero 
velocity. The disadvantages of the 
Pitot tube are that it takes only spot 
readings which must be interpreted in 
terms of average velocity in order to 
determine quantity rate of flow. It is 
on that account highly susceptible to 
variations from normal flow distribu- 
tion in the line. Furthermore, it is 
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completely inflexible and the readings 
obtained from it are of such a small 
magnitude for ordinary flows that they 
are difficult to read and interpret cor- 
rectly. It does possess the advantages 
that it causes practically no pressure 
loss in the line, and that it can be 
readily installed in, and removed from, 
lines while under pressure. It is fre- 
quently used to explore velocity dis- 
tribution in lines, 


Reading Instruments 

The function of the reading instru- 
ments is to make the differential pres- 
sure, developed by any of the differen- 
tial pressure devices, available in an 
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easily usable form. In most industrial 
cases of measuring liquids under pres- 
sure, it is impractical to run pipes 
up in the air a distance which will 
develop a hydraulic head equal to the 
line pressure, and determine the dif- 
ference in heads in the two tap-lines 
by visual observation. For gases. it is 
really impossible to visualize a fluid 
column susceptible to visual observa- 
tion, Therefore the customary proced- 
ure is to read the differential pressure 
directly on special differential pres- 
sure gages. The simplest form of such 
gage is a U-tube manometer. If the 
line fluid being measured is a liquid 
lighter than water, or a water 
may be used as the manometric fluid: 
if the fluid is water, or a liquid heavier 
than water, some heavier liquid must 
be used, In any case, the manometric 
liquid should be denser than the line 
fluid. 


This means that the manometer will 
not read direct in terms of inches or 
feet head difference of the flowing 
fluid, except in the rare case where 
the density of the line fluid is exactly 
one-half that of the manometer liquid. 
Therefore the reading of the manom- 
eter must be converted into equivalent 
head by a multiplier. These multipliers 
are incorporated in the ordinary flow 


gas, 


equations. 
It is customary to express the range 
of manometers and other reading in- 
struments in terms of inches of water 
and the multipliers incorporated in the 
equations are so expressed. However. 
the effective calibration of any U-tube 
manometer is changed by a,change .in 
density of the fluid in contact with 
the manometer fluid. In the case of 
gases, except at extremely high pres- 
sures the density of gas is so small 
compared to that of a manometer fluid 
that this effect may ordinarily be 
neglected. In the case of liquid above 
the manometer liquid, the displace- 
ment of the manometer liquid in bal- 
lancing differential pressure is partially 
ffset by the column of line liquid in 
he high pressure leg of the manom- 
ter up to the height of the manometer 
iquid in the low pressure leg. This 
ect is shown in Figure 9. The amount 
ill depend on the density of the line 
liquid as compared with the manom- 
eter liquid, Since the customary man- 
ometer uses mercury as a liquid, par- 
ticularly the ordinary recording in- 
struments used as flow meters, this 
effect has come to be known as the 
“liquid-on-mercury” correction. Where 
a sealing liquid is used between the 
line liquid and the manometer liquid, 
the correction is based on the density 
of the sealing liquid; or if there is 
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substantial movement of the interface 
between the line liquid and the seal- 
ing liquid, the correction is a com- 
pound one taking into account the 
densities of both the line and sealing 
liquids and the displacement of each. 
All these effects are incorporated 
in the equations in the common hand- 
books on flow measurement. 
However, a strong criticism may be 
made of the manner in which these cor- 
rections are made in most handbooks. 
It has been shown that there are two 
ways in which the density of the flow- 
ing fluid, particularly a liquid, may 
affect the calculations and interpreta- 
tion of the readings of a manometer 
type instrument. One is the relation 
between the calibration of the instru- 
ment and the actual head difference 
across the orifice and this is a squa 
root function; the other is the density 
of the fluid on top of the manometric 
liquid, and this is also a square root 
function. Also it is possible to incor- 
porate in the calculations the reduc 
tion of quantity of liquid at line con- 
dition of density to volume at some 
other density condition. generally re- 
ferred to as “storage” conditions. 
Recently a number of meters have 
appeared on the market which do not 
make use of the manometric method 
of reading differential pressure, and 
hence are not affected as to effective 
calibration by the density of the fluid 
in the meter bodies. Therefore, it is 
not necessary to use the second cor- 
recting factor, but the way in which 
these factors are incorporated in the 


equations makes it very diilicult fox 
the casual or infrequent user of them 
to determine which is which, and which 
one must be retained and which one 
may be omitted. These expressions as 
used in the equations are not incor- 
rect, and are entirely clear, appar- 
ently, to those who deal with these 
equations continually or frequently. 
but they are very confusing to those 
who have occasion to use this informa- 
tion only infrequently, 

Summing up. commercial flow meas 
urement involves: 

1) Changing velocity in a flowing 
stream by inserting a- contraction in 
the flow line. 

2) Determining the relation between 
the pressure differential so created 
and quantitative rate of flow. 

3) Measurement of the differentia] 
pressure so created. 

4) Interpretation and conversion of 
the measurement into desirable or us- 
able values. 

An effert was made to show that the 
fundamental principle of the flow 
meter covered under points | and 2 
is essentially simple, and that the com- 
plications in its use arise for the most 
part from the interpretation of the 
readings. 
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THE MONITORING systems 
recently developed by Sun 





today’s industrial process for 
centralized control. A parallel 
development with the graphic 
panel, the combination of the 
two offers a means for pro- 
viding a convenient, compact 
information and control center 
that is constantly under the 
supervision of the operator. 

At the present time, the 
most discussed topic among 
instrument engineers is the fu- 
ture of the graphic panel. The 
graphic panel is the result of 
considerable development 
work in the pneumatic trans 
mission and control field. Elec- 
trical components have been 
an adjunct for indication, 
alarm. or interlock 


reat eee cl wtemetae Centralized Control in Industries 
mission time and process lag 


in all recent pneumatic de- ° ° 

velopmente. Furthered by Monitoring Systems 
It is the intent of this article 

to illuminate the possibilities 

of a measurement and control 

system that answers many of EDWARD J. GRACE, Sun Oil Company, Philadelphia 

the time problems of the pneu- 


matic system. 
Figure 2. Scanning System. first monitoring systems 
ee ae “as space saving 
} for gathering .miscel- 


laneous temperature information from 
> Pon «~~ hundreds-ef -points in-a process, They 

~consisted of a telephone type dial and 
standard ten ~point-stepping switches 
modified to meet industrial require- 
ments. Arranged in a cascade type of 
circuit, each stepping unit selected 
either the operating circuit of 10 other 
stepping switches or 10 thermocouple 
circuits, depending upon its position in 
the system. A circuit was included to 
show the operator the number of the 
thermocouple connected to the tem- 
perature indicator. 
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Determining Stepping Units 
E-MILLIVOLTME TERS The systems permit location of the 
stepping units close to the point of 
measurement and greatly reduce wire 
and conduit requirements. 

For an installation of 1000 points, 
the greatest number of wires required 
at any point in the selecting system is 
15. A two-wire thermocouple buss is 
common to all the final units which 
select the primary measuring elements. 
os The number of stepping units re- 
| J quired'for any number of points is de- 
termined by the following equation: 
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With the front removed, this interior view of a unit selector housing shows the wiring, arrangement. 


Stepping units required = 
“Sa Ba 
10 100 1000 


where N = Number of measured points 
required. 

The basic unit, with which the 
various systems were built, is shown 
in Figure 1. It is a 10-point stepping 
switch with three banks of contacts. An 
impulse coil moves three contact fingers 
by means of a ratchet drive. Both con- 
tacts and fingers are gold plated to 
eliminate variable contact resistance 
due to corrosion. Each impulse received 
by the impulse coil advances the switch 
one point and it is capable of 30 opera- 
tions per second, A release coil, when 
energized, lifts a retaining pawl from 
the ratchet and allows the fingers to re- 
turn to an open position by means of a 
spring drive. A small magnetic mercury 
switch is included in the assembly and 
functions through a cam to open-circuit 
the release coil when the stepping switch 
is in the open position. Thus, only the 
release coils on those stepping switches 
that have operated are in the circuit 
when the system is reset for another 
dial selection. On a normal dialing 
system, only four coils are in the cir- 
cuit at any time. 

The operating coils in the switch 
function at 45 volts d.c, Standard recti- 
fiers are used for this supply with a 
5-amp. capacity for one system. 
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When the manually operated dial is 
replaced with a timed impulse, the ar- 
rangement becomes an automatic scan- 
ning system, Figure 2. This arrange- 
ment has great industrial possibilities. 
Hundreds of process variables can be 


rapidly compared, each against its own 
standard condition. For example, a 
total of 100 temperatures, levels, flows 
and pressures could be checked in about 
three seconds. 

It is obvious that no industrial meas- 


This closeup of the Sun-dial system basing stepping unit gives a readier view of the ten-point 
stepping switch and its three banks of contacts. An impulse coil (upper right) moves the three 
contact fingers by means of a ratchet drive. Both contacts and fingers are gold-plated to 
eliminate variable contact resistance due to corrosion. It is capable of 30 operations per second. 
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of possibility. 

Since most large process units 
usually have a process lag of many sec- 
onds or minutes in the individual varia- 
ble, a single high speed control instru- 
ment could control a hundred or more 
variables. 

The basic requirements of both high 
speed and great accuracy in such a con- 
trol instrument do not seem to have 
much chance of fulfillment using the 
null-balance system which is prepon- 
derant in most industrial instruments. 

Electrical computers available today 
offer a ready solution to the speed and 
accuracy requirements and in conjunc- 
tion with “memory circuits” offer a 
means of supplying an extended varia- 
ble timed corrective action to the final 
controlling element from an impulse of 
relatively short duration as established 
by the primary high speed measuring 
unit. 

Further analysis of the complete sys- 
tem favors an electrical unit in the final 


ee : : ' controlling element. This could be 
yao — poe boy pf gee naga eek ny anien h cane either an electric valve or an electric 
communication and temperature selection. pilot in a pneumatic valve positioner. 


. Remote manual control of any valve 
uring device today is capable of operat- of continuous operation. in such a system can easily be included, 
ing at speeds comparable to the circuit When examined as a portion of a but it is thought that manual control in 
selecting systems available, whose re- process control system, many remark- future process units will be as useless 
liability has been proven by two years able attainments are within the realm as a crank ‘on the modern automobile. 





Protective housings for unit selector of the Sun-dial system carries the numbers of the particular units controlled. 


2c, UNITS SELECTORS: 
D-710 =: 71 Dice 
D-720-729 | 


D-760-769 
D-770-779 
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Figure 1. Control Valve Insulated and Steam 
Traced to Prevent Sulfur Deposits. 


HEREIN ARE discussed some 
of the control valve problems 
which have occurred at the 
Baytown Refinery of Humble 
Oil & Refining Company. and 
the methods which were used 
to solve the problems or im- 
prove the installations. In 
some cases conventional 
equipment was used in an un- 
conventional or different man- 
ner. In other cases, when a 
conventional piece of equip- 
ment did not appear ica- 
ble or was found to be in- 
operable, equipment was 
constructed or completely re- 
designed to make it satisfac- 
tory to accomplish a particular 
control job. 


N THE use of measurement and 
| ate instruments in a modern 

refinery or any other continuous 
processing plant, it is quite often that 
the installation of conventional equip- 
ment in a conventional manner is not 
the best or entire solution to a prob- 
lem. This is certainly true in the use 
of control valves which may be termed 
a form of variable area restriction 
which responds to the output from a 
control instrument or servo mecha- 
nism. 

The contro] valve may conveniently 
be called the work horse in a control 
system, since it must regulate the ener- 
gies in the process to maintain the de- 
sired flow, pressure, temperature, level, 
product quality, and so on, The valve 
must be precise, yet rugged, since it 
must accurately respond to controlling 
instrument output and must also with- 
stand large pressure drops, corrosive 
and erosive action, high temperatures, 
etc. 

Preferably, of course, adequate con- 
sideration should be given to the selec- 
tion and design of the original contro! 
valve, so it will withstand the severity 
required in a given service rather than 
resort to later redesign or reconstruc- 
tion, 

Some of the cases to be discussed 
were problems of excessive mainte- 
nance while others were instances of 
unsatisfactory control or no control at 
all. Some of the equipment improvi- 
sion or construction was necessitated 
by economy, some by the necessity for 
speed, and some by the lack of satis- 
factory equipment on the market. Had 
products now available been available 
at*the time certain of the problems 
arose this latter item might not have 


Unusual Control Valve Practices 
In a Petroleum Refinery 


CLINTON W. BATES and J. R. MARTIN 
Humble Oil & Refining Company, Baytown, Texas 


been true. However, manufacturers 
will never be able to entirely supply 
the equipment needs for unusual prob- 
lems if for no other reason than: the 
fact that the demand would not justify 
producing and marketing special 
items. 

Solutions discussed here are not in 
every case unusual or unique since 
many of these ideas have been used 
by others. We should also like to 
stress that these are the accomplish- 
ments of our department as a whole. 
While we may have contributed to 
some of the solutions, in most of the 
problems several persons were in- 
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volved. Thus, the ideas and work of 
instrument field personnel, shop per- 
sonnel, supervisors, and engineers are 
represented. 


Sulfur Deposits 
In Control Valves 


Frequently, in refineries and other 
plants processing hydrocarbons con- 
taining hydrogen sulfide, deposits of 
sulfur and sulfur compounds in con- 
tro] valves in gas streams cause con- 
siderable trouble. The valves stick 
giving improper control and often foul 
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Figure 2. Split-Ranged Natural Gas Valves. 


badly enough to reduce their capacity. 

At one time we were experiencing 
trouble of this sort with a number of 
residue gas control valves in our Ab- 
sorption Plant Area. Over a period of 
time remedies were tried in- 
cluding purging the upper and lower 
plug guide with natural gas. It was 
still necessary to remove the valves for 
often as 


sev eral 


cleaning in some cases as 
every two or three days. 

Along with mechanical cleaning it 
was found that steaming the valve in- 
terior with a steam hose melted the 
deposited compounds. This suggested 
the possibility of continuously clean- 
ing the valves by replacing the natu- 
ral gas purge with a steam purge, how- 
ever, our process department felt this 
was objectionable. 

Although we were not certain that 
sufficient temperature could be main- 
tained by-such a method it was decided 
to try “steam tracing” the valve bodies 
with copper tubing, thus keeping the 
bodies hot enough to melt the sulfur 
and sulfur compounds. The 14-inch 
copper tubing used was wrapped” in 
close loops about the body and a short 





distance above and below the. valve 
and then a heavy layer of asbestos in- 
sulation applied. The steam used was 
from our 150-pound yard system which 
runs approximately 460° F. A small 
needle valve was used to adjust the 
flow of steam so that mostly conden- 
sate was discharged from the tracing 
line. 


This method proved quite satisfac- 
tory in eliminating this maintenance 
problem so that similar installations 
were made for the other control valves 
involved. At present the valves are re- 
moved only when dictated by our pre- 
ventive maintenance schedule or for 
other causes. 

Although it would be of interest no 
data were ever obtained in regard to 
the body temperatures attained by this 
method. It is realized, of course, that 
steam-jacketed control valves are 
available for various manufacturers, 
but it is often difficult to anticipate 
the need for this type of valve. Cer- 
tainly, in our case at least, time and 
money were saved by our improvised 
“jacketing.” Figure 1 shows one of 
our typical installations. 


Split Ranging 
Of Control Valves 


The practice of split ranging con- 
trol valves is not unusual and is often 
very useful, One installation typical 
of the successful use of this aid or 
auxiliary to control is discussed herein 
since it may be different in some 
respects. 

At Baytown, as in most refineries, 
the fuel is a blend of plant residue gas 
and natural gas. The main natural gas 
make-up station, located near the cen- 
ter of the plant, has two control valve 
headers. At one time this installation 
was as follows: A conventional con- 
trol valve located in one of these head- 
ers was controlled by a pressure con- 
trol located some distance from the 
regulator station so as to obtain a rep- 
resentative fuel gas system pressure. 
This instrument and, in turn. the con- 
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trol valve were actuated by the refinery 
instrument air system. The other con- 
troi valve in the parallel makeup 
header was actuated by a pressure con- 
trol in the regulator house which was 
supplied with natural gas as an actuat- 
ing medium instead of air. The intent 
was that this dual actuating medium 
would provide maximum reliability 
for this very important service. 
Since the two parallel gas flow feed 
into a common header and thence into 
the fuel gas system, and since one con- 
trol point was near and one distant it 
is easy to recognize that setting a satis- 
factory control point for the two pres- 
sure instruments was extremely diffi- 
cult. Each time the load or flow of 
natural gas changed a great deal the 
pressure drop between the two control 
points made it necessary to reset one 
of the control points slightly to keep 
the two controls from “fighting” and 
rocking the fuel gas system pressure. 
Due to this unsatisfactory situation 
the installation was eventually revised 
such that it now provides much better 
control. Actually changes in the pres- 
sure control instrument were also 
made but since this is off the desig- 
nated subject they will not be discussed 
except as directly related to the con- 
trol valves. It was decided that both 
control valves should be actuated from 
the remotely located pressure control. 
To aid in eliminating the effect due to 
distance, 44-inch galvanized pipe was 
used instead of copper tubing as a 
control line. A one-to-one booster re- 
lay was also installed at the instru- 
ment end of this galvanized pipe con- 
trol line to give greater makeup and 
bleed capacity, Valve positioners were 
installed on both valves. Since at times 
the load varies widely, it was desired 
that only one valve be in service at 
light loads. To do this the north con- 
trol valve positioner was set to drop its 
output from 15 pounds to 2 pounds as 
the control instrument air increased 
from 2 to 9 pounds (valve closes with 
air). The south control valve posi- 
tioner was set to increase its output 
from 2 to 15 pounds as the control in- 
strument air changed from 7 to 16 
pounds (valve opens with air). It will 
be noted that the action of these two 
valves is opposite thus in case. of in- 
strument air failure the north control 
valve will open wide and the south 
control valve will close off providing 
makeup equal to 50 percent of the 
station capacity. While this will not be 
the exact amount needed, it is more 
desirable than having both valves fail 
in the same direction and will be satis- 
factory until the operator in charge 
reaches the station. In an emergency 
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the north regulator may also be oper- 
ated by a manually set reducing regu- 
lator which will supply natural gas to 
the diaphragm. This, of course, is nor- 
mally cut off by a small valve in the 
tubing system. 

The system described has given 
much better control than was had in 
the past and it is felt that it is equally 
as reliable, from the emergency stand- 
point, as the old system. 

Special Control Valve 
Body from Hastelloy Tee 

Controlling the flow of black acid 
(recovered acid containing consider- 
able carbon) in alkylation units al- 
ways presents something of a control 
valve problem. This was certainly true 
initially at Baytown. The original con- 
trol valves used for controlling 98 per 
cent black sulfuric acid makeup to the 
reactors were conventional double 
seated parabolic valves of standard 
materials, As one might readily ex- 
pect, these valves were subject to cor- 
rosive and erosive action and to con- 
siderable trouble from piugging due 
to the foreign matter in the flowing 
stream. 

The first improvement made in these 
installations consisted of building up 
angle valve bodies utilizing standard 
carbon steel angle type globe valve 
bodies for this purpose. These bodies 
were built up such that the original 
control valve superstructure could be 
adapted to them. The plugs which 
were a standard angle type were made 
of Hastelloy B. The valves were in- 
stalled with the flow coming in the 
bottom and out the side since it was 
found that in this position less trouble 
was experienced with stoppage due to 
the carbon, stringy foreign matter, and 
other materia] in the black acid. In 
general, maintenance decreased radi- 
cally with these new valves and the 
control experienced was much better. 
The major maintenance difficulty 
which remained was corrosion of the 
valve bodies making it necessary to 
replace these bodies at undesirably 
frequent intervals. 

After an unsuccessful attempt to 
buy the type of globe valve body 
which we had been using of Hastelloy 
instead of carbon steel, it was decided 
to adapt a body design using Hastelloy 
tees as a base. A similar design was 
first used at the Humble-operated rub- 
ber plant. It was necessary to machine 
a bonnet of Hastelloy B to which again 
the same control valve superstructure 
were adapted. An inlet adapter was 
also fabricated of the same material, 
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Figure 4. Control Valve Body from Hastelloy Tee. 


this adapter also providing an integral 
seat for the ine type plugs which 
were to be reused. Originally these 
valves were packed with shredded 
teflon and more recently this has been 
changed to braided teflon packing. 

Our experience with these valves 
since they were constructed in 1948 
has been extremely good since main- 
tenance other than that normally ex- 
pected from control valves has been 
eliminated. The flow rate to these 
valves varies from 450 to 1200 gph. 
As noted above the flowing fluid is 98 
percent black sulfuric acid. Inlet pres- 
sure on the control valves is 165 psig. 
and the outlet pressure is approxi- 
mately 25 psig. Figure 4 further clari- 
fies construction of these special 
valves. % 


Control Valves 
For Pilot Units 


Pilot units and some plant services 
require control valves with extremely 
small capacity. Various control valve 
manufacturers supply valves , with 
trims suitable for such service but this 
has not always been true. Over a period 
of time a number of types of trims 
have been made’ up here at Baytown. 
One type in particular is. of interest 
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since it is still frequently used either 
when a commercial trim of the right 
size is not available or when changing 
the capacity of a control valve orig- 
inally designed here at Baytown. 

This particular trim has been desig- 
nated a “beveled” design. A further 
basis for it being of interest is that 
considerable experimental work was 
done to provide accurate information 
on the capacities and characteristics of 
valves with the “beveled” trim. 

In practice this trim consists of a 
cylindrical seat and a cylindrical plug 
with one or occasionally more sections 
milled off flat at an angle to the axis 
of the plug. Clearances of 0.0005 
should be maintained between the plug 
and seat. Exceeding this would provide 
an annular area of such size that indi- 
cated capacities and characteristics 
would not apply. The diameter of the 
plug is usually 4% or 14-inch with 
lg-inch being the smallest practical. 
The characteristic of this type trim ap- 
proximates an average between linear 
and parabolic. 

Various details developed such as, 
the fact that the characteristic of the 
“beveled” trim depends to some extent 
on the diameter of the trim and the 
fact that Cv varies, in the low coeffi- 
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cient range, with the pressure drop, 
for valves handling air, will not be dis- 
cussed herein since they do not fre- 
quently enter into the practical design. 
The two curves, Figures 5 and 6, 
provide the information which was de- 
veloped for use in designing trim for 
specific services. Cy should be deter- 
mined by conventional empirical for- 
mulas (Cv==equivalent capacity in 
gpm. of water as l-pound pressure 
drop). After Cv is determined, the 
annular (segment) area is determined 
from Figure 5 and then a diameter 
selected for the plug. With this infor- 
mation the height of the segment 
which is to be beveled off can be de- 
termined from Figure 6. To make this 
information more useful it should be 
transformed into the angle of the 
bevel with respect to the axis. The fol- 
lowing will obtain this angle (@) 
Tan 0 H 

Ss 


Where: 8= angle of bevel with respect 
to plug axis 

H height of segment 

S = stroke of valve 

Valves designed by this method and 

from this data have given good results 
and have been consistent in regard to 
capacity and characteristics. 


Control Valves 


The first use of large butterfly 
valves in the Baytown refinery was 
with the hydroformer unit and the 
Fluid catalyst cracking units. The 
valves at the hydroformer unit are 
operated with an electric motor and 
those at the catalyst units are operated 
with pneumatic diaphragm motors. 
Our experiences with these valves are 
limited in so far as alterations are 
concerned; however, a few changes 
have been made on the clearances in 
the bearings. We have experienced 
only one major difficulty with the op- 
eration of butterfly valves. This was at 
our No. 1 Fluid catalyst unit. The 
eventual correction was by trial. A 
brief description of the operation and 
alteration to the equipment is pie- 
sented to show what may be done in 
emergency cases with little informa- 
tion on the theoretical aspects of the 
valve design. 

The original specifications for a 14- 
inch butterfly valve on one of the dis- 
charges of the main blower at the cat- 
alyst unit called for a maximum differ- 
ential pressure of 10 psi. During 
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World War II an increase in the ca- 
pacity of the unit included another 
blower which increased the quantity of 
air through the control valve in ques- 
tion. The pressure drop across the 
valve increased from 10 to 20 psi. or 
10 pounds above design rate. Under 
the new operating conditions, when the 
valve was in the closed position, the 
unbalanced forces on the flapper were 
such that the valve would not open. 
The design of the valve employed a 
split seating surface such that in.a 
for the flapper - were -on-opposité sides 
of the flapper disc and on each half 
of the flapper’s circumference. As the 
flapper was rotated, it pulled away 
from the seating surface. In the closed 
position, a larger area of the flapper 
is subjected to the higher pressure by 
the amount of one-half the total seat- 
ing surface. The torque on the shaft 
which rotates the flapper is a cube 
function of the flapper diameter. Thus, 
it may be seen that in a closed posi- 
tion the differences in flapper area at 
the outermost edge may result in ter- 
rific forces on the rotating shaft. 

It was decided that a change in the 
flapper position in the closed position 
may change the unbalanced forces. A 
15° ‘insert was added to the seating 
surfaces of the valve such that the 
flapper would seat 15° from its normal 
closed position, Evidently at this point 
the force exerted on each half of the 
flapper and the torque on the shaft 
were nearly equal. The valve operated 


Figure 5 (above). 
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H = height of segment (in) 
D = diometer of circle (in.) 
F = area tector 

A + rea of segment (sq. in) 
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Figure 6 (below). Area of a Segment of a Circle. 
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at the higher differential pressure 
without changing the pneumatic motor. 
It may be of interest to note that a 
considerable amount of machine work 
went into turning the inserts on a 
lathe. The half ring insert was set in a 
jig to machine the 15° surface. 


Positive Shut Off 
Control Valves 


Frequently positive shut off or con 
trol of very small quantities with a 
conventional type control valve is de 
sirable; oftentimes it is a necessity 
We found this true on the natural gas 
to our central mechanical shop. The 
quantity of gas used by the shops 
varies from zero to a few cubic feet 
per hour or to several hundred cubic 
per hour, Consumption is spas- 
modic, and pressure control under 
these conditions is difficult. 

Natural gas is reduced from 90 to 
25 psi. through a 34-inch single-seated 
percent type control valve. A 0 to 50- 
pound pressure controller operates the 
valve. The metal-to-metal seating sur- 
face of the conventional control valve 
would not close tight enough after it 
had been in operation to regulate the 
pressure when only a small quantity 
or no gas was being used. A safety 
valve on the header set at 40 pounds 
would continually pop. The 33,000- 
scfh. stress relieving furnace is fired 
gas supplied from the shop 


feet 


with 


Figure 7. Neoprene Rubber Ring under Plug Sect 
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Figure 8. Hydraulic Control Valve with Positioner. 


header. Operation of the furnace was 
difficult during start up; the quantity 
of gas leak through the metal to metal 
seat was greater than the furnace pilot 
consumption, Starting and final tem- 
perature in the furnace could not be 
satisfactorily obtained. 

In order to overcome our difficulties 
with the gas regulation, the seating 
surface of the control valve plug was 
relieved a sufficient amount to accom- 
modate a neoprene rubber “O” ring 
just under the plug seat as shown in 
Figure 7. It should be noticed on the 
drawing of the valve plug that the flow 
characterization changed 
thus, good control action may 


was not 
be ex 
pected. 

When the valve is completely closed 
the metal contacted and the 
—" plug is within the 
cylindrical plug guide. In the closed 


seat ts 


ring on the 


position the valve is positive shut off 
— action. A_ small 
amount of starting control air is re 
quired before any flow 
however, with a reset type controller 
no difficulties have been encountered 


by the ring 


occur®rs ; 


vas 


The gas pressure remains at the set 
pressure irrespective of gas consump- 
tion. 

The addition of the “O” ring to the 
conventional control valve does not 
present any serious problem on gase- 
ous services. We have not had a valve 
of this design in liquid service, but 
it appears that equal response would 
be obtained. Temperature and flowing 
fluid would have to be considered be- 
fore the “O” ring could be used. 


Control Valve 
By-Pass Manifold 


There has been much study in re- 
cent years on the installation of con- 
trol valve by-pass manifolds, and as a 
result the manifolding in general fol- 
lows a given pattern. The control valve 
is usually installed in the lowest sec- 
tion of the manifold with a by-pass 
overhead. The contro! valve is then 
accessible to the repairman for rou- 
tine maintenance and often does not 
require rigging equipment to remove 
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the valve from the manifold. The con- 
trol valves are usually located just 
above ground or platform level. With 
the by-pass valve overhead of the con- 
trol valve, the by-pass valve is more 
accessible to the operator on hand 
operation. 

Occasionally it is desirable to devi- 
ate from the normal procedure of 
control valve manifolding to alleviate 
certain problems that arise after an in- 
stallation has been made. Typical of 
such a change was made sometime 
back on our cracking coil debutanizers. 
The water draw off control valve on 
the charge oil settling drum was con- 
tinually plugging. It was necessary to 
drop the bottom head on the valve for 
cleaning at two to three day intervals. 
The control valve was relocated to the 
upper part of the manifold and the 
by-pass gate valve was installed at the 
bottom. Occasionally the gate valve is 
opened to wash the sediment from the 
line, Since the rearrangement, no fur- 
ther difficulties have been found. 


Addition of 
Automatic Control 


The desirability of partially replac- 
ing manual control with automatic 
control at our propane dewaxing unit 
lead to the investigation and solution 
of a very difficult control application. 
A brief explanation of the process is 
given in order to fully understand the 
control valve application. A part of 
the solution to the problem included 
the addition of a new positioner to an 
existing hydraulically operated gat: 
valve, Figure 8. 

In the process of dewaxing oil the 
base charge goes through four princi- 
pal units; deasphalting, dewaxing, 
acid treating and clay filtration. Only 
the dewaxing unit will be discussed 
here. The wax-bearing oii is mixed 
with propane and chilled to the crys- 
tallization temperature of the wax. The 
wax crystals are then separated from 
the oil by filtration. The chilling oper- 
ation in this particular process is batch 
wise, After a mixture of wax bearing 
oil and propane are charged into a 
chilling drum, cool liquid propane is 
added to the mixture, and gaseous 
propane is allowed to boil out of the 
mixture. The incoming cool propane is 
contacted with the cool evaporated 
gaseous propane before the liquid en- 
ters the chilling drum; hence the rate 
of flow of gaseous propane must be 
controlled to prevent carry over of 
cold liquid propane. The propane gas 
is released into a compressor suction 
trap. It has been found that a maxi- 
mum of about 50 psig. in the com- 


pressor suction trap would result in 
a maximum rate of gaseous propane. 
The propane gas withdrawal from the 
chilling drum in the initial part of the 
operation is at a pressure of about 225 
psig. It decreases to zero psig. when 
the wax and oil has reached the de- 
sired low temperature. 

The valve must then throttle pro- 
pane gas at upstream pressures vary- 
ing over a 15 minute period from 225 
to 0 psig. A 12-inch stainless steel 
gate valve manually operated from a 
hydraulic switch in the control room 
was used to regulate the propane flow. 
It is of interest to know that manual 
operation was guided by the pressure 
within the compressor suction trap 
and the sound of the throttling action 
through the valve. 

Conversion of this phase of the 
process to automatic control included 
installing a pressure controller on the 
compressor suction trap which would 
actuate the 12-inch gate valve. It was 
more economical to use the existing 
stainless steel gate valve than to re- 
place it with a control valve of near 
equal capacity. However, the flow 
characteristic of the gate valve was 
much different from that of control 
valves and could not be tolerated on 
this operation. To overcome this objec- 
tionable feature, the desired flow char- 
acteristic was obtained in the gate 
valve by designing the follow up cam 
in the hydraulic valve positioner such 
that the flow characteristic would be 
similar to those of a conventional con- 
trol valve with equal response from 


Figure 9. Diaphragm-Type Hydraulic Motor 
Yolked to Valve. 
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the pressure controller. It is of inter- 
est to note that at 9 pounds of air 
from the pressure controller, the valve 
lift on the gate valve is about 144 
inches, This system has been satisfac- 
torily operated for better than three 
years. It has greatly improved oper- 
ations on the unit, It might be said 
that the control has exceeded original 
expectations. 


Reverse Flow Through 
A Control Valve 


One of our SO, extraction processes 
was redesigned several years ago and 
as much of the old equipment was 
used as was practical. In a redesign of 
the refrigeration system where liquid 
propane was to be used as a refrig- 
erant, a double seated control valve 
was installed on refrigerant propane. 
The pressure drop across this valve 
was in the league of 175 psi. Refriger- 
ation on the down stream side of the 
valve lowered the temperature of the 
valve body below the freezing point of 
water. Ice formation that resulted 
around the stem was great enough to 
stick and sometimes completely lock 
the valve. This was a high mainte- 
nance item as well as a nuisance to the 
control. 

An investigation of the possibilities 
for eliminating this condition included 
the advantage of the valve design and 
physical state of the flowing fluid. The 
upstream high-pressure propane liquid 
was well above the dew point of the 
atmosphere; therefore, if the high tem- 
perature could be used to an advan- 
tage, we were in position to obtain a 














solution. Since the greatest mass of 
metal in a valve of this type is on the 
upstream side, it was decided to install 
the valve in the line in reverse of the 
normal procedure. 

A standard application for a bal- 
anced control valve of this type is to 
allow the flowing fluid to enter at the 
center of the valve body and to dis- 
charge through the upper and lower 
seat opening and into the remaining 
part of the valve body; thence to the 
outlet connection. The valve plug stem 
and guide are located in the low pres- 
sure section which is the largest section 
of the valve body. After turning the 
valve around in the line such that the 
flow would be in reverse order, the 
largest area of the control valve was 
then subjected to the higher pressure 
and temperature. Refrigeration is now 
within the center of the valve body 
and down stream of the valve. It is of 
interest to note that no moisture was 
on the valve after it had been re- 
versed. This in itself reduced corrosion 
of the equipment in low temperature 
service. Our problem in this case 
could probably have been solved with 
asingle-seated valve, but such a change 
would entail unnecessary piping which 
was not economically justified on this 
system. It was realized that there would 
be a slight sacrifice in capacity and 
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probable change in flow characteris- 

tics. However, no noticeable difficul- 

ties were experienced. 

| Hydraulically Operated 
Control Valve 





Several years ago a 6-inch three- 
way valve was installed on river water 
line to the water treating plant at our 
No. 6 boiler house. A level control on 
the clear well at the treating plant op- 
erated the 6-inch three-way valve. 
Water that was not used at the boiler 
house was by-passed to a river water 
line going to the refinery proper. The 
purpose of this loop was for circula- 
tion of the water system when only 
small quantities were being used. After 
the valve installation had been made, 
it was found that it would be neces- 
sary to change operation which re- 
sulted in a much higher pressure drop 
than was originally anticipated. Our 
first attempt to put the valve into oper- 
ation was disheartening. The valve 
hammered a couple of times until it 
bent the 3¢-inch valve stem in an “S” 
shape. Our problem was then to re- 
design the valve, since the process 
could not be changed and it was ur- 
gently needed. The pneumatic motor 
superstructure was replaced with a 
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shop-made hydraulically operated dia- 
phragm motor. The valve plug stem 
was increased from %,-inch to 5g-inch. 

The diaphragm-type hydraulic mo- 
tor was yolked to the valve with 114- 
inch angle iron as shown in Figure 9. 
The new hydraulic motor consisted of 
a large diaphragm with suitable pack- 
ing gland for the pusher rod, a spring 
barrel and diaphragm from a small 
conventional valve, and a four-way 
hydraulic pilot valve. The hydraulic 
fluid used was the 60 to 80-pound river 
water supply. The pneumatic dia- 
phragm and spring receive an impulse 
from the clear well level controller 
and works in reverse of the valve plug 
travel. The plunger from the pneu- 
matic motor moves the hydraulic four- 
way valve stem in the same direction. 
Hydraulic fluid is added to the side of 
the diaphragm which causes the dia- 
phragm and valve stem to move in a 
reverse direction of the pneumatic re- 
ceiver. The four-way valve is then 
returned to a closed position when the 
desired travel has been reached. 
Through a proper linkage system, the 
full stroke of the valve is obtained 
with 2 to 14-pound air supply from 
the level control. The exhaust from 
the hydraulic valve goes to sewer, The 
valve has not given any trouble in its 
past five years of service. 
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ME Hi centrifugal pump is a 
| machine of great versatility. 
If properly applied to the 
tasks for which it is suited, it will 
give excellent performance. Its opera- 
tion is characterized by a low noise 
level, smoothness of flow and wide 
flexibility, Better materials and im- 
proved design with resultant increased 
efficiencies have greatly broadened 
the field of application, particularly 
in the petroleum and chemical indus- 
tries. Today there are very few pump- 
ing problems that cannot be solved by 
centrifugal-type pumping equipment 
The important points to be con 
sidered here include capacity, head, 
suction conditions, speed limitations, 
horsepower requirements and the im- 
portance of specific gravity, tempera- 
ture and viscosity of fluid on the ap- 
plication, and problems of corrosion 
and abrasion and the packing box. 
A centrifugal pump at constant 
speed delivers any capacity from zero 


to a maximum value, depending on 
design and suction conditions. The 
total head developed, the power to 
drive the pump and its efficiency vary 
with capacity. The interrelation of 
capacity, head, efficiency and power 
are best shown graphically. A typical! 
pump performance is shown in Figure 
1. It is desirable that the pump oper- 
ate close to the maximum efficiency 
point, and this condition is usually 
met by the designer. There are cases. 
however, where because of limitations 
imposed by suction conditions and 
head per stage, operation at a capacity 
less than that of maximum efficiency 
is required. 

The shape of the head capacity 
curve may vary widely, depending on 
pump design. Figure 2 shows four 
commonly employed characteristic 
shapes. Curve 4 shows a rising char- 
acteristic in which the head rises con- 
tinuously as the capacity decreases. 
producing stable operating conditions 
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Figure 1. Chara ‘eristics of o Centrifugal Pump. 
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PRESENTATION of some of 
the fundamental problems in- 
volved in applying the centrif- 
ugal pump to a given pump- 
ing condition is the author's 
object here. Attention is called 
to the most important points 
which should be given consid- 
eration and at the same time 
are covered certain character- 
istics of this type of equipment 
which must be understood in 
order to obtain a satisfactory 
installation. 

The discussion is not in- 
tended for the pump designer. 
Rather, it is hoped that it will 
prove useful to that large 
group of engineers who in the 
course of their duties are 
called upon to select, procure, 
operate and maintain various 
types of pumping equipment. 


A stable operating condition is par- 
ticularly desirable when two or more 
pumps are operating in parallel, such as 
in boiler feed service, Drooping char- 
acteristics shown in B are satisfactory 
for non-parallel operation but not suit- 
able for parallel operation since the 
pump may operate at two different 
capacities at the same pressure, such 
as at points X and Y. With parallel 
operation of two pumps at part loads, 
the tendency would be for one pump 
to deliver at low capacity and the 
second pump, at high capacity, there- 
by producing an unstable situation. 
C shows a steep characteristic fre- 
quently developed in pumps designed 
for low heads and high specific speeds. 
D shows a flat characteristic in which 
the head varies only slightly with the 
capacity. Such a characteristic is par- 
ticularly desirable in certain types of 
hydraulic systems where at constant 
speed minimum change in pressure is 
desired over a broad range of capac- 
ity. All of the curves shown cannot 
be applied to a given pumping re- 
quirement. The shape of a character- 
istic curve is a function of the specific 
speed, and this is expressed by the 
formula: 


RPM X yGPM 
h 3/4 
where n, = specific speed 
h = head in feet 


The specific speed of a pump may be 
designated as that at at which an 
exact model of the pump would have 
to operate if it were designed to de- 
liver one gallon per minute against 
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one foot head per stage; thus, all 
pump sizes can be indexed by the ro- 
tating speed of their unit capacity- 
head model, Flat curves require low 
values of n,; steep curves a high value 
of n,. At a given value of n, the de- 
signer can only control the curve shape 
within relatively small limits. 
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Figure 3 shows typical effect of 
various specific speed impeller designs 
on the shape of the head capacity 
curves. 

The satisfactory application of a 
centrifugal pump calls for a careful 
determination of the operating condi- 
tions. Each pump must be designed for 
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Figure 2. Characteristic Shapes. (Curve A shows a rising head-capacity characteristic; Curve B, o 
drooping characteristic; C, a steep characteristic, and D, flat characteristic curve.) 
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Figure 3. Head-Capacity Curves for Impellers of Various Specific Speed Designs 


the specific conditions, and to do this 
the designer should have knowledge of 


the following: 
A) Capacity 
B) Total Head 
C) Suction Conditions 
D) Revolutions Per Minute 
E) Horsepower Requirements 
F) Specific Gravity of Fluid 
) Temperature of Fluid 
) Viscosity of Fluid 
) Corrosive Properties of Fluid 
) Abrasive Properties of Fluid 


G 
H 
I 
J 
These requirements will be discussed 
in order. 


A) Capacity 

The generally accepted unit of ca- 
pacity is that of U. S. gallons per min- 
ute, a gallon consisting of 231 cubic 
inches. The oil industry, however, to a 
considerable extent, uses barrels per 
hour, each barrel containing 42 U. S. 
gallons. The relationship is expressed 
by the formula: 


Gpm = Barrels per hour X .7 


In the case of large pumping in- 
stallations, such as municipal water 
works, capacity is often expressed in 
millions of gallons per 24 hours. 


Gallons per 24 Hours _ 


Gpm 
1440 


Projects involving irrigation and 
drainage frequently express capacity 
in cubic feet per second. 

Gpm = Cubic Feet per Second X 449 

The design pumping capacity must 
be figured at the volume that exists at 
the pumping temperature. In the case 
of many fluids such as water, expan- 
sion because of temperature is rela- 
tively small and except under the most 
exacting conditions can be neglected. 
In the case of oil, however, the situa- 
tion is somewhat different. As shown 
in Figure 4, the expansion because of 
temperature may be considerable, 
reaching a value as high as 65 per- 
cent under extreme conditions. It is 
also important to state not only the 
normal capacity expected but also the 
range in capacity because of operating 
variables or unusual conditions such 
as may be encountered when placing 
a process system in operation, 


Total Head 


The head developed by a centrifugal 
pump impeller is a function of its 
peripheral speed, which in turn is a 
function of its diameter and revolu- 
tions per minute. The head in feet 
developed by an impeller at the point 
of maximum efficiency can be deter- 
mined from the formula: 


H=( 


Petroleum 


B) 


DXn ¥ 


1840 * K 
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H Head in feet of liquid 

D = Impeller diameter in inches 
n = Revolutions per minute 

K Pump design coefficient 


“K” may vary between .95 and 1.15 
for normal impeller designs. For ex- 
ample, considering a 9-inch impeller 
operating at 3550 rpm., the head de- 
veloped would be: 


9 3550 s 
1840 X 1.05 


(assuming an impeller constant of 1.05) 


273. feet 


Head 


A centrifugal pump impeller, there- 
fore, adds energy to fluid expressed 
in feet of head, and this head is con- 
stant for a given capacity regardless 
of the specific gravity of the fluid 
being pumped, neglecting the influence 
of viscosity which will be discussed 
later. This is a very important point 
in the application of centrifugal 
pumps, For example, a pump is mani- 
folded to three different liquids as 
follows: 


A) Gasoline—.75 Specific Gravity 
B) Water—1.0 Specific Gravity 
C) Brine—1.25 Specific Gravity 


Assuming a pump designed for 231- 
foot head and the flow of the liquid 
to the pump so arranged that it would 
enter the impeller at atmospheric pres- 
sure, the height to which the three 
liquids would be raised would be the 
same, namely, 231 feet (neglecting 
discharge line friction). The pressure. 
however, as measured at the pump dis- 
charge, would be in proportion to the 
specific gravity as follows: 


Specific 
Gravity Psi. 


Head 


Generated 








231’ 75 75 
231’ 1.0 100 
1.25 125 


Figure 5 shows pressure capacity 
curves for a pump handling the above 
three fluids. Since the head generated 
is constant and since horsepower is a 
measure of foot pounds, at the same 
pump efficiency the liquids will re- 
quire horsepower in proportion to 
their specific gravity. This point is 
illustrated by the curve showing horse- 
power requirements. The same effi- 
ciency curve may be assumed for the 
three fluids since there is no important 
viscosity difference. 

An important problem in centrifu- 
gal pump application is to determine 
the net differential head the pump is 
to develop between its suction and dis- 
charge openings. The determination 
of differential head may be best ap- 


proached from two viewpoints: 
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Figure 4. Expansion-Temperature Chart. 


A) When the head is predominantly 
static. 

B) When the head is predominantly 
frictional. 

When the head is predominantly 
static, the total static head is a meas- 
ure of the difference in elevation be- 
tween the surface of the liquid on the 
suction side of the pump and the dis- 
charge side. To such static head must 
be added all frictional losses of pip- 
ing, control valves, etc. The static head 
must also be compensated by the pres- 
sure on the surface of the liquid on 
the suction and discharge sides. When 
such pressures are atmospheric, they 
may be neglected. In process work, 
however, such differentials may be 
considerable. 

In many cases the pumping head 
is predominantly frictional. This oc- 
curs frequently in water cooling and 
chemical process circulating systems. 
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Often no static head is involved, the 
entire differential being made up of 
frictional losses. 

It is important that the pump de- 
signer have full information on range 
in head that may be expected because 
of operating variables or unusual con- 
ditions such as may be encountered 
when placing a process system in 
operation. 

It is immaterial as to whether the 
differential head of the pump is cal- 
culated in terms of feet or pounds per 
square inch as far as the pump de- 
signer is concerned since conversion 
from one to the other is easily accom- 
plished. 


_psi.X 2.31 
“Specific Gravity 
or 
psi. — Head X Specific Gravity 
2.31 


Head = 











C) Suction Conditions 

The operation of a centrifugal pump 
is very sensitive to suction conditions, 
so these conditions must be given care- 
ful thought when making an applica- 
tion. In operation it is necessary that 
the pump impeller pick up the flow 
of the liquid and rapidly accelerate 
it through the impeller passages. After 
flowing through the casing suction 
connection, the fluid passes through 
the impeller eye. The velocity in the 
impeller eye must be sufficiently high 
so that there is not too great accelera- 
tion at the point where the impeller 
vanes pick up the fluid. Too great 
acceleration at this point may result 
in cavitation. and this in turn will 
result in noisy operation of the pump. 
Also when handling water and other 
oxygen-bearing fluids, an attack on the 


impeller metal may result causing 
rapid disintegration. Therefore. in or- 
der to produce a satisfactory velocity 
in the impeller eye, it is necessary that 
sufficient head exists to produce this 
velocity, utilizing the formula: 
Ve’ 
2g 
where h, = head in feet 
Ve = velocity in impeller eve 
g = gravitational constant 


he = 


32.17 


In addition to the head required to 
produce the necessary suction eye 
velocity, more head should be pro- 
vided to overcome frictional losses on 
the suction side of the pump casing 
and shock losses. The sum of the above 
requirements subtracted from the satu- 
ration pressure of the liquid will give 
the allowable suction lift. Figure 6 
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Figure 5. Performance Curves of Same Pump When Operating on Liquids of Different Specific Gravity. 
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Figure 6. Curves Showing Effect of Suction Lift on Capacity Head and Efficiency 


shows the effect of suction lift on 
capacity, head and efficiency of a 
centrifugal pump. It will be noted 
that as suction lift increases, capacity 
of the pump decreases, In the case of 
each suction lift shown, at the point 
of maximum capacity cavitation has 
taken place in the impeller, resulting 
in the formation and collapse of vapor 
bubbles in the stream flowing through 
the impeller, disturbing continuity of 
flow. As a result the impeller cannot 
impart the energy to produce the same 
head as with non-cavitating operation. 
Obviously suction lift musi be given 
very careful consideration in apply- 
ing centrifugal pumps, and it is par- 
ticularly important to give the de- 
signer full details of operating vari- 
ables that are to be expected. 

The saturation pressure of a liquid 
increases with temperature. When han- 
dling warm or hot fluids, the point is 
soon reached where no lift will be 
possible; then a positive suction head 
must be provided in order to handle 
the liquid successfully. In such cases 
sufficient positive head must be pro- 
vided to produce the necessary velocity 
head and overcome the frictional and 
shock the suction side of 
the pump. In addition a positive head 
should be provided to permit a margin 
of safety and to take care of such 
variation in pressure over the surface 
of the liquid as may be occasioned by 
process variables. Figure 7 


losses on 


7 shows the 
effect of suction head on the perform- 
ance of a typical centrifugal pump 
when handling 210° F, water under 
atmospheric pressure and at sea leevl. 
It will be noted that in order to assure 
pump maximum effi- 
ciency. at least ten feet of positive 
suction head should be provided. At 
heads less than ten feet. a loss in 
capacity will result because of vapor- 
ization within the impeller causing 
cavitation, 

Many pumps must handle 
hot fluids taking suction from vessels 
operating under varying pressure. In 
such cases it must be borne in mind 
that if the liquid is at its saturation 
pressure, sufficient static head must 
he provided to overcome the losses in 
the suction side of the pump, as out- 
lined above. plus the frictional losses 
in the suction piping system. If the 
pressure above the surface of the liq- 
uid is subject to sudden changes be- 
cause of process variables, sufficient 
additional static head should be pro- 
vided to compensate for this. If this 
is not done. the liquid flowing into the 
pump when the pressure is reduced 
may vaporize and cause pump operat- 
ing difficulties because of lack of time 
to restore equilibrium. 

The saturation pressure of the fluid 


operation at 


process 
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to be handled is of great importance, 
and accurate information concerning 
this should be available before at- 
tempting to apply a centrifugal pump 
to a given operating condition. With 
the conditions known, the pump manu- 
facturer can often make certain com- 
pensations in design to permit opera- 
tion successfully under conditions not 
practical with equipment of standard 
design. An example is the application 
of so-called hot well pumps to surface 
type condensing equipment. By special 
designs water may be handled at the 
saturation pressure of the liquid with 
static heads as low as one and one- 
half feet. 


D) Revolutions Per Minute 

The permissible speed of a pump is 
limited by specific speed of the im- 
peller design, The lower the specific 
speed, the higher the head per stage 
that can be developed. Low specific 
speeds range from 500 to 1000; 
medium specific, from above 1000 to 
4000; and high specific speeds, from 
above 4000 to 20,000. Maximum head 
per stage is also limited by conditions 
in the suction eye of the impeller. Too 
high rpm. can result in cavitation be- 
cause of too high pickup speeds of 
the impeller vanes. To a great extent 
this can be compensated by high suc- 
tion velocity, but on the other hand 
this calls for high net suction head 
above the saturation pressure of the 
liquid. 

In a great many motor-driven pump 
applications, speed is limited by the 
current characteristics. Thus most 
pump designs are limited to 3550 
rpm. There are many applications, 
however, where speeds well above this 
value are employed as in the case of 
steam-driven equipment or equipment 
driven through step-up gears. 

In the case of pumps operating un- 
der a low head per stage, high specific 
speed designs are employed so as to 
permit use of motors of maximum 
speed. This is for economic reasons 
since higher speeds mean a lower 
pump cost and a lower driver cost. 
High specific speeds are obtained 
through the use of the so-called Francis. 
or mixed flow impeller wherein a low 
ratio of outside diameter to suction 
eye is maintained by extending the 
impeller vanes into the suction eye 
and in this manner reducing the pick- 
up velocity. Higher specific speeds are 
obtained by the use of propeller or 
screw-type designs, 

Operating speeds are, therefore, a 
function of design conditions, and 
from the purchaser’s viewpoint, high 
speeds are desirable for economic rea- 
sons and also in many cases from the 
standpoint of operating efficiency. Ex- 
ceptions occur when highly abrasive 
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Figure 7. Curves Showing Effect of Suction Head on Performance of Pump when Handling 210° F. 
water. 
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Figure 8. Brake Horsepower Capacity Curves for Impellers of Various Specific Speed Designs. 


materials are to be handled, or in cer- 
tain chemical pump applications where 
a low speed is desirable because of 
stuffing box design considerations. 
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E) Horsepower Requirements 


A pump performs foot-pounds of 
work in that it forces a given weight 
of fluid to design height or head. This 
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Figure 9. Gravity and Vapor Pressure Relations of Water as a Function of Temperature 


is known as hydrauli 
may be expressed: 


horsepower and 


Hyd. HP 
33,000 


A pump, therefore, that forces 330 
pounds of water per minute to a 
height of 100 feet has performed one 
hydraulic work, Ex- 
pressed in another manner: 


Hyd. HP 


(apm 


horsepower of 


Head 


Specific Gravity 
3960 


Since very often pump performance 
is measured by pounds per square inch 
of pressure increase, the formula may 
be expressed : 


(pm. XA psi 


1715 


Hyd. HP 


This is a convenient form since it is 
not necessary to consider the specific 
gravity of the liquid being pumped. 

Since no pump operates at 100-per 
cent efficiency, the brake horsepower 
required to drive becomes: 


Hyd. HP X 100 


Efficiency 


Bhp 


When pumps are designed to operate 
on hot fluids, the horsepower require- 
ments will be based on the volume 
and specific gravity of the liquid at 
the pumping temperature. However, in 
many process applications and particu- 
larly during periods of placing the 
equipment in operation, temperatures 
may be somewhat lower than normal, 
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resulting in a higher specific gravity 
and consequently in a higher horse- 
power requirement. The constant speed 
motor driver, therefore, should be of 
sufficient size to provide the additional 
horsepower .o drive the pump over 
these periods, Furthermore, in certain 
applications a lowering of temperature 
would increase the viscosity of the 
fluid and increase the horsepower re 
quirements as is discussed under Sec- 
tion H. 

The selection of a constant speed 
motor driver should also take into 
consideration the possibility of the 
pump operating at lower heads with 
increased capacity calling for a greater 
horsepower input, which in turn may 
overload the driver. This is particu- 
larly the case when the pump may be 
designed to operate well to the left of 
the maximum efficiency point of its 
characteristic curve and the impeller 
is of low specific speed design. Fur- 
thermore, particularly in the process 
industries corrosion and wear may be 
expected, resulting in increased inter- 
nal clearances of impeller wearing 
rings, stage bushings, balancing drums, 
etc. Such internal leakage results in a 
re-circulation within the pump, caus- 
ing the pump in effect to operate at a 
capacity higher than design as far as 
horsepower requirements are con- 
cerned. 

For these reasons it is good prac- 
tice in the case of constant speed 
motor-driven equipment to allow for 
sufficient horsepower to take care of 


this condition, The safest practice is to 
select a motor that will supply suf- 
ficient horsepower to meet the maxi- 
mum pump requirement at the peak 
of its brake horsepower curve. All 
conditions of possible wear or corro- 
sion will then be met unless there is 
abnormal enlargement of impeller 
width because of erosion or corrosion. 
In general, however, the ratio of fluid 
passage width to impeller walls does 
not permit this factor to become of 
sufficient importance to warrant fur- 
ther horsepower allowance. 

Most centrifugal pumps used in in- 
dustry are of low specific speed de 
sign. The characteristics of such 
pumps are such that the horsepower 
required for driving increases with a 
capacity increase. It should be borne in 
mind, however, that medium and high 
specific speed designs are used for 
certain conditions and as a result the 
horsepower characteristics may not fol- 
low the usual pattern. Figure 8 illus- 
trates the brake horsepower character- 
istics of various impeller specific speed 
designs. 


F) Specific Gravity of Fluid 


Although, as explained in Section 
B under “Head Determination,” spe- 
cific gravity of the fluid has no effect 
on the feet head developed by an im- 
peller, but it does have a direct effect 
on the pressure produced, It is, there- 
fore, necessary that the specific gravity 
of the liquid at its pumping tempera- 
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ture be determined. Figure 9 shows 
the variation of specific gravity of wa- 
ter at various temperatures. The varia- 
tion of specific gravity with tempera- 
ture for petroleum fractions is shown 
in Figure 10. Since determination of 
gravity in the case of petroleum frac- 
tions can be made only at moderate 
temperatures, correction curves must 
be resorted to in predicting specific 
gravities for high temperatures. 


G.) Temperature of Fluid 

The temperature of the fluid to be 
handled has an important bearing on 
a centrifugal pump application. The 
most important consideration is deter- 
mining the correct capacity for pump 
design. In the case of water and most 
chemicals, the expansion of the fluid 
because of temperature is not sufficient 
to be an important consideration. In 
the case of petroleum fractions, how- 
ever, the expansion is considerable, as 
is shown in Figure 4. Volume increases 
as high as 65 percent may be encoun- 
tered under extreme conditions. 

As previously outlined under Sec- 
tion C, “Suction Conditions,” tem- 
perature of the fluid to be pumped 
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has an important bearing on the pump 
application, The saturation pressure 
of the liquid varies with the tempera- 
ture. This saturation pressure at the 
temperature the liquid is to be pumped 
determines the ability of the pump to 
either lift the liquid into the pump 
suction or determine the extent of the 
positive suction head that must be 
supplied for successful performance. 


The temperature of the liquid also 
has an important bearing on the metals 
used in pump construction, that is, 
whether cast iron, steel, or some alloy 
will be employed. It also determines 
the shaft packing box design, as will 
be discussed later. 


H) Viscosity of Fluid 

Viscosity of many fluids handled by 
centrifugal pumps has no effect on 
design. This is particularly true of 
water and many other aqueous solu- 
tions. In the case of fluids such as 
petroleum fractions, molasses, pulp 
stock, etc., viscosity is an important 
consideration. 

The performance of a typical 6-inch 
centrifugal pump when handling petro- 


leum fractions of various viscosities is 
illustrated in Figure 11.’ In all cases 
viscosity must be corrected to pump- 
ing temperature. Oi] viscosities are 
usually measured at either 100° F., 
122° F., 130° F., or 210° F. Correc- 
tions of viscosities measured at these 
temperatures to the viscosity to be 
expected at the pumping temperature 
can be accomplished by the use of 
Figure 12. This chart shows viscosity 
temperature relationships of typical 
oils, Since the lines shown are, for all 
practical purposes, parallel, viscosities 
lying between the linets shown may be 
secured by drawing a parallel line 
through the known viscosity point. 
The effect of various viscosities on 
performance of a typical centrifugal 
pump is shown in Figure 11. Note 
that as the viscosity increases, the 
capacity becomes restricted, head gen- 
erated drops, and a very considerable 
lowering of efficiency occurs. At the 
same time the brake horsepower re- 
quirement rises rapidly. It is evident 
for the examination of this curve that 
a centrifugal pump is not well suited 
for handling liquids of high viscosity. 


Figure 10. Variation of Specific Gravity 
with Temperature for Petroleum Fractions. 
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Highly viscous liquids can best be han- 
died by other types of pumping equip- 
ment. 

Since the 


centrifugal pump is a 


x 


TOTAL HEAD IN FEET 
8 


600 v000 
CAPACITY IN G.PM 


high-velocity machine, it is not sur- 
prising that increases in viscosity re- 
sult in lowered over-all performance. 
A study of friction losses encountered 


Figure 11. Effect of Viscosity on Pump Performance. 
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Figure 12. Viscosity- Temperature Relations of Oils. 


in piping as a function of viscosity 
illustrates what takes place within a 
centrifugal pump where the flow is at 
high velocity, Also, rotational friction 
losses of the impeller disc and shaft 
assumes large values with high viscos- 
ity. The combination of such losses 
produces an inefficient machine. Since 
impeller friction is an important con- 
sideration, pumps of high specific 
speed would in general perform bet- 
ter on viscous liquids than pumps of 
low specific speed. High specific speed 
pumps usually have a low ratio be- 
tween the outside diameter of the im- 
peller and the diameter of the suction 
eye. The performance of the pump 
shown on Figure 11 is representative 
of a conventional design of single stage 
pump from two- to eight-inch size and 
is given to draw attention to the im- 
portance of the effect of viscosity on 
centrifugal pump performance. 


I) Corrosive Properties of Fluid 

Many of the fluids handled by cen- 
trifugal pumps are corrosive to vari- 
ous degrees, and unless an alloy is 
applied that will resist such corrosive 
attack, rapid deterioration of the pump 
may result, A great many alloys are 
available in both the ferrous and non- 
ferrous series for the purpose. No at- 
tempt will be made to outline such 
materials in this paper. It is impor- 
tant to select an alloy that will give 
reasonable length of service consistent 
with investment. 


J) Abrasive Properties of Fluid 
Many pumping conditions involve 
the handling of slurries containing 
various amounts of abrasive material. 
Much progress has been made in de- 
signing pumps and selecting materials 
to meet these conditions, Such devices 
as removable wear plates and adjust- 
able clearances of open impellers are 
available. Materials of extreme hard- 
ness also may be applied. Other con- 
ditions can be met by the use of rub- 
ber, resinous and other types of lining 
materials. Many of the most severe 
conditions are met by using open-type 
impeller construction, thereby elimi- 
nating wearing rings. Wearing ring 
type of construction, however. often 
can be used if there can be injected 
non-abrasive fluid between the rings. 


Packing Box Problems 


In general the packing box of a 
centrifugal pump represents the most 
difficult mechanical problem to over- 
come. The problem is not serious as 
long as there is the combination of 
moderate rotating speed, low pressures 
and temperatures and freedom from 
fluids containing abrasive materials. 
Under these conditions the conven- 
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tional packing box fitted with commer- 
cially available packings presents no 
difficult problems. It is when there 
are such factors as high pressure, high 
temperatures, liquids of high volatil- 
ity, and abrasives are present, such as 
are encountered in the chemical and 
petroleum industry, that the problem 
becomes serious, 

Generally, the problem can be al- 
leviated by reducing the pressure on 
the packing to the pressure in the 
suction nozzle of the pump. In the 
case of single suction, single stage 
pumps, packing pressure can be lim- 
ited to suction pressure by the use of 
wearing rings on the back of the im- 
peller. In the case of double suction. 
single stage pumps, packing pressure 
will not exceed suction pressure, In 
the case of multi-stage pumps by use of 
bleed-off devices, balancing drums or 
discs, packing pressure may be main- 
tained at close to suction pressure. 

In cases where suction pressures 
are high, that is, in the order of sev- 
eral hundred pounds or more, the 
pressure on the packing may be re- 
duced by bleeding to a low pressure 
point. For instance in the case of a 
high pressure boiler circulating pump, 
packing pressure can be bled off to a 
feed water heater at a comparatively 
small loss. 

In the case of pumps handling hot 
oils, conditions can be moderated by 
bleed off to points of low pressure in 
the system or by the injection of cold 
oil ahead of the packing so as to 
cool the packing, reduce the leakage 
hazard and keep the packing clean of 
abrasive materials. In many cases a 
combination of cold oil injection 
ahead of the packing and a bleed off 
to reduce pressures are resorted to. 

In the case of pumps handling vola- 
tile petroleum hydrocarbons, much has 
been accomplished through the use of 
mechanical Two methods are 
employed: a_ single packing 
against the liquid being pumped and 
the double mechanical seals 
between which a lubricating oil is 
pumped at higher than pump suction 
pressure. One seal is set to prevent 
the lubricating oil from entering the 
prevents 


seals. 
seal 


use of 


pump and the second seal 
the escape of lubricating oil to the 
atmosphere. 


Pumps handling abrasive materials 


may be equipped with shafts or shaft 
sleeves of maximum hardness, or wear 
reduction can be effected by the in- 
jection of a clean liquid into the 
packing. 

The above is typical of some of the 
methods used in meeting the problem., 
Manufacturers have developed many 
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Figure 14. Curves Showing Efficiency for Various Operating Conditions. 


ingenious methods of adapting the 
above principles to the problem so 
that today mechanical difficulties of 
the packing box have been greatly re- 


duced. 
General 


Once properly installed, the cen- 
trifugal pump will give excellent per- 
formance. Although designed to meet 
a given condition, some departure from 
design conditions is generally possible. 

Should the pump be producing more 
head or pressure than required, this 
can be corrected by one of two 
methods : 

A) Reduce the impeller diameter. 

B) Reduce the speed, 

In the case of turbine or engine-driven 
equipment, reduction of speed is easily 
carried out. In the case of motor- 
driven equipment at constant speed, 
a reduction in impeller diameter can 
be resorted to, to a limited extent. 
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The following relationship exists: 

Capacity varies as the impelle: 
diameter to the first power. 

Head varies as the impeller diam- 
eter to the second power. 

Brake horsepower varies as impeller 
diameter to the third power. 

Also: 

Capacity varies as the speed to the 
first power. 

Head varies as the speed to the 
second power. 

Brake horsepower varies as the 
speed to the third power. 

Predicting -the performance of a 
pump for other than that shown on 
its characteristic curve is subject to an 
easy form of calculation and is illus- 
trated in Figure 13. Assume a pump 
designed for 1000 gpm. and 100 feet 
per head as shown by the full line 
and required to predict its perform- 
ance at 2000 rpm. and 1500 rpm. The 
first step is to take a point on the 
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characteristic curve and correct both 
capacity and head to the new speeds 
based on the premise set out above. 
Correcting capacity from 1750 rpm. 
to 2000 rpm.: 


2000 
1750 


Factor = 1.143 

Correcting the head from 1750 rpm. 
to 2000 rpm.: 
2000° 
1750 


Factor 1.31 

Any point on the curve may be cor- 
rected, therefore, to 2000 rpm. by ap- 
plying the above factors. Selecting the 
1000 gpm. point, the capacity at 2000 
rpm, becomes 1143 gallons. The head 
of 100 feet becomes 131. Similarly, 
other 1750 rpm. heads at 600, 800 and 
1200 gpm. should be calculated; this 
gives a new curve at 2000 rpm. Apply- 
ing the same principal, a new curve 
at 1500 rpm. may be plotted using the 
same 600. 800, 1000 and 1200 gpm. 
capacity head points. By connecting 
the points revised, both upward and 
downward iso efficiency curves may 
be drawn. With moderate changes of 
speed, such as illustrated, the actual 
change in efficiency will be slight since 
mechanical losses vary approximately 
as the speed to the second power and 
hydraulic horsepower varies as the 
speed to the third power, Therefore, 
at higher speeds the ratio of losses to 
hydraulic horsepower is less and over- 
all efficiency slightly higher. Con- 
versely as the speed is lowered, the 
overall efficiency lowers. 

In a similar manner revised charac- 
teristics of pumps at constant speed 
with changed impeller diameter may 
be calculated. In this case the ratio, 
instead of being the ratio of speeds, is 
the ratio of existing impeller diam- 
eter to the new impeller diameter. 
There are limitations in that for a 
given casing, impeller diameters may 
be only slightly increased. Reduction 
in impeller diameter is also restricted 
by maintaining a satisfactory relation- 


ship between impeller diameter and 
suction eye diameter. 

In cases where a new head capacity 
curve is not desired, the procedure to 
be followed is shown in Figure 14. 
Let us assume the pump to be designed 
in accordance with the curves shown. 
It is now desired to operate the pump 
at a capacity of 800 gpm. and 160 
feet total head by increasing its speed. 
Plotting iso efficiency downward from 
this condition, it is found that the iso 
efficiency curve intersects the head 
capacity curve at a point at 665 gpm. 
and 110-foot head. The speed required 
to meet the 800 gpm., 160-foot head 
point would be: 


800 
665 


70 


2110 rpm 


Or. using the head correction, new 
speed would be: 


ae eee 
- &® 1750 
Viio 


= 2110 rpm 


The efficiency at this condition 
should be determined Sy proceeding 
downward to the point where the iso 
efficiency curve intersects the head 
capacity curve at 1750 rpm. As indi- 
cated by the arrow, the efficiency 
should be 67 percent. 

Similarly, if in the case of this 
pump, an operating condition at 800 
gpm. and a 60-foot total head should 
be desired, an iso efficiency curve 
should be drawn through this point 
extending upward to the head capac- 
ity curve at 1750 rpm. The point of 
intersection is noted to be at 1025 
gpm. and 98-foot total head, The rpm.., 
therefore, required for the 800 gpm.. 
60-foot head condition, using the ratio 
of capacity, will be: 

800 
1025 


1750 = 1365 rpm 


Or using the ratio of heads, the new 
speed would be: 


60 
OR 


1750 = 1365 rpm 


\ 


The efficiency for the 800-gallon 
gpm., 60-foot head condition is deter- 
mined by proceeding upward to the 
point of intersection of the iso ef- 
ficiency curve and the head capacity 
curve at 1750 rpm. As indicated by 
the arrow, the efficiency would be 75 
percent. 

Having determined the new capacity 
head and efficiency conditions, the 
brake horsepower requirements may 
be calculated, Calculations to deter- 
mine the increase or decrease in im- 
peller diameter to meet new conditions 
may follow the same basic procedure 
outlined above. 


Conclusion 


By now it is evident that this article 
was not written for pump designers 
since all of the data presented is well- 
known to this group, It is hoped, how- 
ever, that the paper will prove to be 
useful to that very large group of 
engineers who are not pump designers 
but who, in the course of their duties, 
are called upon to select, procure, op- 
erate and maintain various types of 
centrifugal pumping equipment. The 
author has tried to present some of 
the most important points that , iould 
be given consideration when applying 
a centrifugal pump to a given task; 
and although there will undoubtedly 
be many detailed questions unan- 
swered, this is inevitable in view of 
the broad scope of the subject. 
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Editor's Note—This material was presented 
in quite similar form before a meeting of the 
National Conference on Industrial Hydraulics 
which was held in Chicago on October 19, 
1950. The proceedings of that meeting will 
he pubilshed in book form by that group. 
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Magnolia Petroleum Company, Beaumont, Texas 


Part Ill. Sodium Plumbite Treatment 


EFINING proc esses developed 
R for handling sulfur bearing 
petroleum distillates may de- 


pend on methods for improving oil 
quality as follows: 

1) Transformation of objectionable 
sulfur compounds into acceptable ones 
without altering the sulfur content of 
the oil. These processes were developed 
for converting mercaptans into disul- 
fides and will be referred to as 
Sweetening Processes. The most im- 
portant of them are sodium plumbite 
(doctor), hypochlorite and copper 
chloride treating methods with their 
numerous ramifications. 

2) Removal of sulfur compounds 
with consequent reduction in the total 
oil. The best 


sulfur content of the 
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known processes of this type include 
refining with alkali hydroxides, Solu- 
tizer and Unisol processes, and appli- 
cation of adsorbents. Sulfuric acid re- 
fining and extraction with solvents fall 
within the same classification but are 
not described in detail because they 
are thoroughly covered in other publi- 
cations."* All these processes involve 
treatment of liquid distillates and for 
this reason are discussed under the 
heading “Liquid Phase Desulfurizing 
Processes.” 

3) Elimination of sulfur accom- 
panied with formation of new sulfur 
free compounds from the molecular 
fragments which result after the sulfur 
atom is removed from the molecule. 
These processes are conducted in the 
vapor phase and are classified under 
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Gasoline Treaters in the eo of Socony- 
Vacuum Oil Company, Inc., J. 





THIS ARTICLE on the chem- 
istry of sodium plumbite or 
“doctor” treating continues a 
series on the treating practices 
employed for light distillate 
products manufactured from 
sulfur-bearing crude oils. The 
two earlier articles of the 
series have discussed the gen- 
eral aspects of the sulfur treat- 
ing problems in refineries and 
the methods used for the lab- 
oratory analysis of sulfur 
compounds in light petroleum 
products. 

This article discusses in 
some detail the chemical con- 
siderations of the doctor treat- 
ing processes. A parallel arti- 
cle in this issue of Petroleum 
Refiner reports on the process 
equipment used and the oper- 
ating procedures followed in 
a few specific refineries. (So- 
dium Plumbite Treating Meth- 
ods and Equipment, L. S. 
Daniels, page 138.) 

The series will continue in 
an early issue with a discus- 
sion of Hypochlorite treating. 
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“Vapor Phase Desulfurizing Proc- 





The above classification is not al- 
ways exact because of the dua! action 
of some of the reagents but is suf- 
ficient for the present purposes, 
Sweetening Processes 

Conversion of mercaptans to disul- 
fides is effected by the use of oxidizing 
agents such as sulfur or oxygen in free 
or combined form and in the presence 
or absence of promoters. The mecha- 
nism of the reactions differs for this 
reason depending on the process but 
disregarding formation of intermedi- 
ate products it may be represented by 
one of the following simplified equa- 
tions: 

H,S 


2RHS+S=R:5:+ 


2RHS+O=R,5,+ HO 


where R represents a hydrocarbon 
radical. 

The use of oxidizing agents involves 
the danger of oxidizing compounds 
other than mercaptans which may be 
present in petroleum distillates, par- 
ticularly those obtained by cracking. 
In this respect oxygen presents greater 
danger than sulfur because of its 
higher activity although sulfur has its 
own shortcomings which are explained 
further below. 

Sodium Plumbite Treatment 

Conventional sodium plumbite or 
doctor treatment consists in agitating 
the oil with sodium plumbite solution 
in the presence of elemental sulfur. 
For most practical purposes the re- 
actions involved may be represented 
by the following equations: 

2 RSH + Pb (NaO), 
(RS). Pb + 2NaOH 
(RS).+S RS; + PbS 

They show the existence of two in- 
dependent reactions. One of them con- 
sists in formation of lead mercaptides 
from sodium plumbite and mercaptans. 
The lead mercaptides are soluble in 
the oil and their appearance may be 
noted by the darkening of the oil color. 
The other reaction results in formation 
of lead sulfide and organic disulfides 
from lead mercaptides and elemental 
sulfur. Lead sulfide precipitates out 
from the solution while organic disul- 
fides are dissolved by the oil, Disap- 
pearance of lead mercaptides is usually 
followed by the restoration of the color 
of the oil to the original. 

Reactions appear simple because 
they do not take into account a mullti- 
tude of intermediate and side reac- 
tions**’ which are not yet fully ex- 
plored. As an example of these re- 
actions it can be easily shown that the 
quantity of elemental sulfur may be 
varied within rather wide limits with- 
out its appearance in the finished 
product. Besides mercaptans sodium 
plumbite may react with other gaso- 
line constituents such as peroxides** or 
diolefin and terpene derivatives” with 
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the exception that addition of elemen- 
tal sulfur does not result in further 
darkening of oil color, Sodium plum- 
bite also combines with hydrogen sul- 
fide and extracts acidic constituents 
from the oil. However, this can be ac- 
complished by the use of cheaper 
reagents like sodium hydroxide solu- 
tions which are often employed for 
washing the oil before doctor treat- 
ment, 

Mercaptans found in petroleum vary 
widely in their reactivity. While lighter 
mercaptans freely enter into the reac- 
tion, the heavier ones form mercaptides 
only on prolonged shaking. Mixing 
time thus becomes of much importance, 
In well designed commercial units so- 
dium plumbite solution is vigorously 
agitated with gasoline for not less than 
five and preferably for ten minutes 
although certain stocks containing only 
light mercaptans may be treated in two 
or three minutes. However, excessive 
mixing time is not objectionable while 
insufficient mixing may lead to unde- 
sirable complications such as unsatis- 
factory subsidence of lead sulfide sedi- 
ment. This cannot be corrected by in- 
creasing the time of settling because of 
the inadequate surface of contact be- 
tween the oil and sodium plumbite 
solution after agitation is discontinued. 
Raising the temperature is helpful 
within certain limits to speed up the 
reaction, Although doctor treatment 
may be carried out at fairly low tem- 
peratures better results are obtained by 
keeping the temperature at 85-100° 
F.*" or higher. Counter current treat- 
ment at above 200° F. and under 
pressure has also been recommended.*” 
Complications may arise occasionally 
with cracked distillates which are 
easily oxidized,*’ and for this reason 
it is best to treat them at not over 
122° F. 

Sodium plumbite solution is pre- 
pared by dissolving litharge in sodium 
hydroxide solution. Concentration of 
sodium hydroxide is not critical and 
the commercial range may vary from 
five to 20 percent. Concentrated solu- 
tions reduce the volume of the reagent 
handled by the plant and are more 
efficient for extracting acidic constitu- 
ents from the oil than the weak solu- 
tions. However, they have greater tend- 
encies to emulsify which results in a 
larger loss of chemicals. 

Solubility of litharge in the sodium 
hydroxide solutions varies with the 
grade used, strength of the alkali solu- 
tion and temperature, Under normal 
conditions it is about one-eighth by 
weight of the quantity of sodium 
hydroxide present but may be as high 
as one-half at the boiling point of the 
water. Sodium plumbite solutions may 
be prepared by using salts of lead like 
lead chloride®® or sulfate instead of 


litharge. If this is done a portion of 
caustic is lost through formation of 
corresponding alkali salts. However, 
the presence of certain impurities is 
permissible and satisfactory reagents 
may be prepared from many impure 
substances containing sodium hydox- 
ide such as waste from rayon manu- 
facture.*’ Addition of a small quan- 
tity of mercuric chloride has been sug- 
gested’** although this is by no means 
a common practice. The use of ortho- 
plumbate preferably in admixture with 
sodium plumbite had also been recom- 
mended.”* 

Sodium plumbite solutions employed 
by the commercial plants are normally 
regenerated, This results in gradual 
accumulation of various reaction prod- 
ucts like sulfates, thiosulfates, car 
bonates and others, Such solutions are 
satisfactory treating agents but they 
are apt to emulsify because of the 
presence of organic acids. Regenera- 
tion is usually done by blowing the 
spent solutions with air at elevated 
temperatures to convert lead sulfide 
into salts of lead soluble in caustic.*** 
In carrying out the process special at- 
tention must be paid to the removal of 
the emulsified oil although the pres- 
ence of small quantities of alkyl 
phenols may be beneficial.’® The oil 
envelopes the lead sulfide particles and 
prevents their direct contact with the 
regeneration air. The oil is separated 
by heating the spent solution to at 
least 150° F. and settling. The small 
quantities of oil that may still be left 
are removed during the air blowing’ 
which is done at 180-200° F. or higher 
temperatures. Superheated steam might 
be employed for this purpose."’* Wash- 
ing lead sludge with naphtha may be 
also resorted to.** The amount of oil 
left in the spent solution must always 
be kept as low as possible to avoid 
the necessity of using excessive vol- 
umes of compressed air and to keep 
the blowing time within reasonable 
limits. The water evaporated during 
the air blowing should be replenished. 
Partial regeneration of the doctor so- 
lution may be accomplished by re- 
moving lead sulfide from the spent 
reagent which may be reused for re- 
moving the mercaptans.*° 

The quantity of free caustic left in 
solution is reduced after each regener- 
ation. To keep its concentration within 
working limits the solution may either 
be discarded after four or five regen- 
erations or a portion withdrawn after 
each cycle and replaced with fresh 
solution to maintain equilibrium. In 
either case lead is recovered from the 
discarded portion. This is done by 
saturating the spent solution with hy- 
drogen sulfide and collecting the pre- 
cipitated lead sulfide. The lead sulfide 
is mixed with the sodium hydroxide™ 
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or sodium plumbite solutions de- 
ficient in litharge and the mixture 
blown wih air. Some litharge may 
also be added to make up for unavoid- 
able losses before the solution is _re- 
generated.”* 

Regeneration time can be shortened 
by employing high temperatures. This 
is done by blowing spent solutions 
with air in pressure vessels at tem- 
peratures slightly below their boiling 
points at the pressures employed.* 
This has the added advantage of in- 
creasing the partial pressure of oxygen 
thus making it more reactive. 

Before the above procedures were 
widely adopted by the industry, several 
other methods for regenerating doctor 
solutions were developed some of 
which might still be in occasional use 
Oil and water may be distilled from 
the spent solution and the residue 
oxidized with air.°* Lead sulfide can 
be separated by heating, agitating and 
settling the solution.®® The lead sulfide 
may be converted to lead sulfate*® or 
other soluble salts by subjecting it to 
the action of dry heat in the presence 
of air® or by treating it with hot sul- 
furic acid,” sulfur dioxide solutions” 
and similar reagents. Heating the spent 
solutios with sodium carbonate in the 
presence of oxygen was suggested.*° 
Air oxidation is speeded up by the 
presence of sodium peroxide.'** Spent 
sodium plumbite solution can also be 
mixed with calcium chloride, the resi- 
due ignited and smelted for lead re- 
covery.'*” Chlorine may be employed 
both for precipitating lead and for 
converting hydroxide to so- 
dium hypochlorite solution.'*’ The ex- 
hausted sodium hydroxide component 
can be revivified by treating the spent 
sodium plumbite with calcium or mag- 
nesium hydroxide prior to air blow- 
ing.” 

Sulfur may be used as powder 
(flowers of sulfur) or in oil solution. 
Both methods are employed commer- 
cially although oil solutions have the 
advantage of providing improved con- 
trol of the quantity of sulfur added 
and insure its uniform distribution. If 
flowers of sulfur are used the oil is 
first agitated with the doctor solution 
to form the lead mercaptides. Sulfur 
is then added preferably in small 
quantities,"* until the lead sulfide pre- 
cipitates out. Excess sulfur helps pre- 
cipitation but must be avoided as it 
will remain dissolved in the oil and 
make the product corrosive. The stand- 
ard copper strip test is usually affected 
by the presence of about 10 mg. of 
elemental sulfur per one liter of gaso- 
line. For this reason the incremental 
quantities of sulfur added should not 
be proportionately larger than this 
quantity when approaching the end 
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This new unit at Socony-Vacuum’s East St. Louis refinery, reduces the sulfur content of gasoline 
by caustic treatment. 


If sulfur solution is employed the 
so-called rhombic or roll sulfur must 
be available because of its greater sol- 
ubility in the oil as compared to the 
flowers of sulfur, Solubility of sulfur 
increases with temperature and molec- 
ular weight of the hydrocarbon dis- 
tillate and depends also on chemical 
composition of the oil. At room tem- 
peratures it may vary from 0.3 to 1.5 
percent by weight with 0.5 percent as 
a fair average, At elevated tempera- 
tures and on prolonged standing 
sulfur reacts with the oil forming hy- 
drogen sulfide and other sulfur com- 
pounds. The reaction is greatly accel- 
erated by the presence of light. Sulfur 
solutions are always used in continuous 
systems and quite frequently also in 
batch agitators. 

Sulfur may be added before or after 
the oil is brought in contact with the 
doctor solution. The quantity of sul- 
fur may be varied within wider limits 
without affecting the copper dish cor- 
rosion test if it is introduced before 
the doctor solution. Variations may be 
as high as ten or tweniy percent over 
the minimum quantity required. How- 
ever, this additional sulfur though 
harmless to the corrosion test has an 
undesirable effect on other oil proper- 
ties. Apparently it is used up in 
secondary reactions leading to forma- 
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tion of higher sulfides of sulfur than 
the disulfides, These polysulfides have 
an unfavorable effect on the lead sus- 
ceptibility and octane number of gaso- 
line and may reduce its stabi.ity in 
storage and on exposure to light. They 
may also impair the response of gaso- 
line to inhibitors.*® For this reason 
some refiners prefer to add sulfur 
after the sodium plumbite solution 
which requires a close control of the 
quantity employed but permits an easy 
detection of the excess of sulfur used. 

Instead of adding elemental] sulfur 
directly to the oil, suggestions were 
made that this might be sometimes 
avoided if the distillates contain hy- 
drogen sulfide, Such distillates may be 
saturated with sulfur dioxide which 
reacts with hydrogen sulfide forming 
the elemental sulfur that remains dis- 
solved in the oil.’ 

Petroleum distillates may be freed 
from elemental sulfur if they happen 
to contain it in excessive quantity. 
Several methods were proposed for 
this purpose. One of the simplest in- 
volves treatment with sodium plumbite 
solution with the exception that light 
mercaptans are added to the oil in- 
stead of the elemental sulfur which in 
this case is already present.’** Light 
mercaptans may be prepared by wash- 
ing a suitable petroleum fraction with 
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a sodium hydroxide solution and treat- 
ing the washings with lime to decom- 
pose sodium sulfide which is formed 
if the oil contains hydrogen sulfide.**” 
If some of the refinery stocks contain 
the so-called “corrosive” (elemental) 
sulfur they are blended as far as pos- 
sible with the stocks containing mer- 
captans before sweetening.” Doctor 
solution that was previously used for 
refining gasolines rich in mercaptans 
and deficient in elemental sulfur is 
capable of absorbing small quantities 
of elemental sulfur from petroleum 
distillates and might be employed for 
the latter purpose.''® The oil may be 
treated with sodium plumbite solution 
and an excess of elemental sulfur 
which is removed by contacting the oil 
with a sodium hydroxide solution con- 
taining a small quantity of light mer- 
captans."* Lead sulfide suspension in 
caustic alkali solution may be useful 
for the same purpose.'** However, the 
widely used procedure involves treat- 
ing the oil with a solution of sodium 
sulfide which under proper conditions 
is capable of absorbing elemental sul- 
fur by forming sodium polysulfides. 
Sulfides of metals other than sodium 
are suitable for the same purpose 
though seldom used. The reaction be- 
tween sodium sulfide or polysulfides 
and elemental! sulfur is relatively slow 
and requires thorough mixing of the 
reagent with the oil. The use of tem- 
peratures as high as 160-190° F.** is 
desirable although satisfactory results 
may be secured at 80-85° F."* Sodium 
sulfide solution is applied as soon as 
the doctor solution is separated from 
the oil'*® but suggestions were made 
to add it while the oil is still being 
agitated with the doctor solution.’*” 
Sulfides may be deposited on the ad- 
sorbents such as fuller’s earth before 
contacting them with the oil.’°? How- 
ever, the presence of elemental sulfur 
in petroleum distillates is usually 
caused either by introducing it in the 
course of doctor treatment or by oxi- 
dation of hydrogen sulfide. The first 
can be avoided by properly controlling 
the treating operation while the second 
cause can also be eliminated by wash- 
ing the distillates with sodium hy- 
droxide solution as soon as they are 
produced and before hydrogen sul- 
fide has a chance to react with oxygen. 

In some instances the undesirable 
effects of free or loosely 
sulfur may be counteracted by the use 


combined 


of suitable addition agents such at 


tetrahydronaphthalene, pinene or cy- 


clohexene.’”’ Petroleum distillates em- 


ployed in paint manufacture and con- 
uti- 


taining corrosive sulfur may be 
lized without 
upon addition of very small quantities 


(0.001-0.05 


discoloring the paint 


percent) of thiophenol, 
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thiocresol and similar aromatic mer- 
captans."*" 

The delicate control of the quantity 
of elemental sulfur added in doctor 
treatment resulted in many attempts 
to develop simplified treating proce- 
dures which may be divided into three 
groups: reduction or complete elimi- 
nation of elemental sulfur without 
substituting it with other reagents, 
the use of flocculating and similar 
agents for removal of mercaptides, 
and the use of substitutes for elemental 
sulfur. However, few if any of these 
methods found wide acceptance by the 
industry. 

Sweetening with sodium plumbite 
solution without the use of elemental 
sulfur® or in quantities smaller than 
those indicated by the reaction’™ offer 
certain possibilities. Long settling 
times sometimes over a period of sev- 
eral days after washing the oil with 
sodium plumbite solution may be nec- 
essary.’*’ Steam can be employed to 
hydrolize the mercaptides left in the 
oil® or they may be converted into 
insoluble lead compounds by the ac- 
tion of ultra-violet light.*°’ One of the 
very early processes refers to blowing 
the oil with steam in the presence of 
caustic soda and oxides of lead or 
manganese.” The oil may be heated 
to decompose the mercaptans, par- 
tially distilled, the lead sulfide formed 
separated from the unevaporized frac- 
tion and the two fractions combined.™ 
Distilling the oil from sodium plum- 
bite deposited on mineral wool has 
been suggested,”* as well as heating the 
oil with alkalies and lead oxide’ or 
room temperature treatment with lith- 
arge followed by refining with mag- 
nesium sulfate, acid, alkalies and water 
washing.”* It is also possible to re- 
move the oil from the mercaptides by 
distilling under vacuum in the absence 
of steam and at temperatures below 
250° F.°? Lead mercaptides are de- 
composed on heating their oil solu- 
tions into lead sulfide and organic di- 
sulfides. It is claimed that the decom- 
position is 99 percent complete in ten 
minutes at 216° F, and in 24 hours at 
108° F.“* Mercaptides can also be 
eliminated by adding chemicals like 
sodium bromoacetate* which form oil 
insoluble addition compounds or by 
using agents capable of increasing 
their solubility in the water phase, 
such as quarternary ammonium bases, 
sulfonium bases, glycols, alkali salts 
of phenylacetic acid, ethers and other 
substances.®' The use of adsorbents for 
the same purpose has also been sug- 
gested.** As a modification of the last 
method gasoline containing mercap- 
tans is filtered through bauxite im- 
pregnated with litharge. The lead mer- 
captides are formed and remain ad- 
sorbed on the clay. Litharge is re- 


generated by oxidizing the mercaptides 
at 750-950° F.°* The use of elemental 
sulfur is avoided by employing alco- 
holic solution of sodium plumbite***: ** 
but the procedure is expensive. 

Flocculating agents recommended 
for precipitating lead mercaptides in- 
clude high molecular weight proteins 
such as gelatin or casein,"* polysac- 
charides like starch, agar-agar and 
dextrin’ and similar substances. If 
they are employed special precautions 
must be taken to remove them com- 
pletely from the oil because of their 
unfavorable effect on burning charac- 
teristics of fuels. 

Oxidizing agents proposed as sub- 
stitutes for elemental sulfur comprise 
propyl! disulfide® and alkali polysul- 
fides'*® containing the reactive sulfur, 
and oxygenated compounds such as 
hydrogen peroxide,’® permanganates,* 
alkali hypochlorites,”’ calcium hypo- 
chlorite,” sodium perborate,**' and 
molecular oxygen." The use of me- 
tallic antimony™ was also recom- 
mended. The effect of oxygen on lead 
mercaptides can be easily detected 
by the fact that prolonged agitation 
with air usually reduces the sulfur re- 
quirements. 

Petroleum distillates may be treated 
with doctor solution employing batch 
or continuous systems, Air agitation is 
usually «mployed with batch systems 
although mechanica! stirrers may be 
used, The use of air for agitating heavy 
distillates like kerosine is sometimes 
beneficial for the color of the product”® 
although it may involve fire hazard.*' 
Continuous systems are very common 
and are helpiul in treating large vol- 
umes of petroleum distillates particu- 
larly those which are volatile and 
when the reayents are applied at ele- 
vated temper tures. Orifice plates. 
mixing nozzles ond similar devices are 
employed for mixing te liquids. 

Difficulties o‘ten encountered in 
plant practice are duc to formation of 
emulsions and to incu aplete settling 
of the mercaptides a portion of which 
may be carried over to the storage 
tanks. They may be usually traced to 
improper controls of the process or to 
faulty design of the equipment as it 
was already described on the previous 
pages. Some of the possible methods 
of correcting them in an indirect way 
are mentioned below. 

On settling the doctor solution an 
intermediate emulsion layer commonly 
known as “black strap” often separates 
out at the interface between the treated 
oil and the sodium plumbite solution. 
The black strap contains lead sulfide. 
sodium plumbite and oil in addition 
to the various inorganic salts associ- 
ated with the spent or partially spent 
reagents. It can be broken by centri- 
fuging,*® addition of spent caustic con- 
Vol 
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Gasoline Treaters in Socony-Vacuum’s Refinery at Paulsboro, N. J 


taining sodium sulfide.*’ distillation, 
heating and other methods developed 
for breaking petruleum emulsions, and 
the doctor solution thus obtained can 
be regenerated by vsual methods.'** 
Mildly agitating the solution while set- 
tling has been recommended to pre- 
vent separation of lead sulfide at the 
interface.'*® The same purpose can be 
achieved by adding to the sodium 
plumbite solution various demulsify- 
ing agents. These agents may consist 
amino-alcohols and un 
saturated fatty acids,’’* esters of glyce- 
rol and ricinoleic acid,’* esters of 
phthalic acid and castor oil,'* esters of 
polyglycerol or glycerol and oxidized 
soybean or castor oil’ mercaptoaryl- 
thiazole salts of alkali or alkali-earth 
metals or ammonia.’ oxidized ricin- 
oelic acid,’* sulfated or phosphorated 
oleic acid or castor oil,’* tripropyl- 
naphthalene sulfonate’' and similar 
chemicals, In choosing these demulsi- 
fying agents precautions should be 
taken not to use those of them which 
may be dissolved by the oil thus im- 
pairing its properties and increase the 


of esters of 


treating cost 
Oil which separates from the black 
and 
organic 


contains 
disul- 


strap is very unstable 


large percentages of 
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fides, The poor qualities of this oil 
may be visualized from the following 
observations. A thermally cracked gas- 
oline had a 29 Saybolt color before 
and after doctor treatment. The doctor 
solution was separated and allowed to 
settle for 16 hours. The color of the 
oil obtained after settling was —5 Say- 
bolt. In another experiment the same 
spent doctor solution was acidified 
and the gasoline thrown out of the 
emulsion had a color of —8 Saybolt. 
These experiments show that the spent 
doctor solution should not be allowed 
to remain in contact with the oil for 
an indefinite length of time and that 
the oil separated from the spent solu- 
tion should not be blended with 
finished product. Reforming of the oil 
separated by centrifuging the black 
strap is claimed, however, to yield a 
satisfactory product.“ 

The sweetened oil may contain traces 
of lead mercaptides for the reasons al- 
ready explained. Claims were ad- 
vanced that these mercaptides have 
good antidetonating propert but 
this is very questionable in view of 
the later investigations. The presence 
of mercaptides can be detected by a 
slight loss in the color of the oil after 
doctor treatment and the appearance 
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of a brownish hue. The oil may be 
often freed from these mercaptides by 
agitating it with small quantities (1-1 
percent) of watér, sodium hydroxide 
solution’ or even regenerated doctor 
solution™ and settling. The use of 
large quantities of water or of the 
above solutions does not necessarily 
produce the same degree of improve- 
ment. Heating the sweetened oil'*" may 
accomplish the same results but is 
more difficult in commercial practice 
and might have an unfavorable effect 
on oil stability. 

Because of the emulsification diffi- 
culties processes were developed in- 
volving the use of solid reagents. 
These reagents may be prepared by 
several methods. They may consist of 
a mixture of lead oxide, lime and 
sodium hydroxide deposited on an ad- 
sorbent,”® of filtrol and similar clays 
saturated with a 20-40 percent sodium 
hydroxide solution containing dis- 
solved litharge.”* of a mixture of 
sodium hydroxide, lead oxide and 
lime,** of sodium silicate and lead 
oxide containing silicic acid,’ of 
powdered sodium hydroxide and |ith- 
arge used for filtering oil containing 
elemental sulfur and carrying finely 
divided caustic in suspension,”* of lime, 
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litharge and sulfur,’ of calcium hy- 
droxide and litharge applied as a 
slurry in sweetened oil,** of lead oxide, 
calcium hydroxide and an adsorbent 
suspended in sodium hydroxide solu- 
tion™ and of similar combinations. 
Elemental sulfur is normally added to 
the oil before filtering or contacting 
with these reagents. However, slow 
filtering rates and excessive contact 
time usually required for sweetening 
interfere with the wide acceptance of 
these methods by the refineries, 

Doctor treatment is usually but not 
always applied to the oil as the last 
finishing operation. Sometimes the doc- 
tor-treated products are redistilled.’™* 
On distillation the disulfides have the 
tendency to revert to mercaptans be- 
cause of high temperatures employed 
although the quantity of the liberated 
merecaptans is usually small. Decom- 
position of disulfides may be avoided 
by using vacuym to lower the distilla- 
tion temperature. The degree of de- 
composition of disulfides depends both 
on the temperature and on the time of 
heating. Assuming a reasonable time 
factor the temperature should not be 
permitted to rise above 270° F. and 
preferably 250° F. On distillation the 
disulfides tend to accumulate in the 
still bottoms because of their higher 
boiling points than those of the cor- 
responding mercaptans. For this rea- 
son’ slight desulfurization of the oil 
may sometimes be accomplished. As a 
modification of this procedure the oil 
may be sweetened by employing an 
excess of elemental sulfur which favors 
formation of organic polysulfides hav- 
ing boiling still higher than 
those of the disulfides. This facilitates 
their separation from the oil because of 
higher boiling point spread. The main 
disadvantage of this treating method 
is its relatively high cost, 

Many patents were issued specifying 


points 


the sequence of refining operations with 


respect to doctor treatment. Besides 
distilling the sweetened products in the 
manner already recom- 


mendations were made to carry out the 


mentioned, 


distillations in the presence of a hy- 
drocarbon gas instead of steam in 
order to minimize decomposition of 
the disulfides.** Distillation may also 
be preceded by contacting with Full- 
er’s earth.” 

Sulfuric refining may pre- 
cede*”” or doctor treat- 
ment, or sulfuric acid may be applied 
to an oil which is then thermally 
cracked and finally sweetened.” If sul- 
furic acid treatment doctor 
treatment some of the disulfides may 
be reduced to mercaptans and the dis- 
tillate might not pass the doctor test. 
Doctor treatment after extracting the 
oil with liquid sulfur dioxide was 
refining 


acid 


follow” 


follows 


also specified as well as 
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with the sodium plumbite before ap- 


plying the copper chloride solution.“ 


Refining with sulfuric acid followed 
by doctor treatment and then by liquid 
sulfur dioxide extraction has also been 
foreseen.” 

Inhibitors are added to the oil after 
doctor treatment.*? This is explained 
by the possibility of extracting inhibi- 
tors by the caustic solution. In some 
instances the oil may be washed with 
acetic acid after doctor treatment but 
before the inhibitors are added.” 

Besides the doctor-treating proce- 
dures already covered many other va- 
riations were proposed, some of which 
are mentioned below. A portion of the 
oil may be treated with sodium plum- 
bite solution and blended with the un- 
treated portion in the presence of ele- 
mental sulfur.* Stabilized naphtha may 
be first washed with sodium hydroxide 
solution, then doctor treated and the 
spent doctor solution contacted with 
unstabilized naphtha which sweetens 
the oil and simultaneously regenerates 
the spent doctor solution which is re- 
cycled to the process.'** Natural gaso- 
line can be sweetened by dissolving 
elemental sulfur and then applying a 
warm sodium plumbite solution.* The 
oil may be intimately mixed with a 
strong sodium hydroxide solution con- 
taining litharge from which it is sep- 
arated by settling or centrifuging. This 
strong solution is claimed to reduce 
the gum content of the product.* The 
oil can be contacted with the sodium 
plumbite solution. settled and the re- 
sulting product blended with an addi- 
tional quantity of gasoline containing 
mercaptans and with elemental sulfur 
to convert the mercaptides to lead sul- 
fide which is washed out with water.™ 
The oil may be first treated with a 
large volume of strong sodium plum- 
bite solution to form predominantly 
the basic mercaptides, separat,d from 
the solution and mixed with a care- 
fully controlled amount of elemental 
sulfur dissolved in a sweetened oil 
slightly in excess of the quantity re- 
quired to form the lead sulfide.’ 
Losses in doctor treatment may be re- 
duced by blending volatile products 
with the less volatile ones to lower the 
evaporation losses.** 

The ability of lead sulfide to adsorb 
organic sulfur compounds and to 
sweeten gasoline has been known for 
some time.’** Lead sulfide may be spe- 
cially prepared for this purpose by 
passing hydrogen sulfide through a 
lead salt soluble in water'’* or it may 
be applied in the form of spent doctor 
solution."*® The same purpose can be 
achieved by saturating the oil with 
hydrogen sulfide prior to applying the 
sodium plumbite solution."** It is pos- 
sible to sweeten the oil without using 
elemental sulfur by filtering through 


air-dried lead sulfide which is gener- 
ated with a water solution of a soluble 
sulfide followed by air-drying at about 
230° F.** but in most instances the re- 
action is carried out in the presence of 
elemental sulfur or air. 

Conventional sweetening with lead 
sulfide involves agitating the oil with 
a suspension of lead sulfide in sodium 
hydroxide solution. Oxygen is supplied 
by the agitation air’’® but instead of 
oxygen elemental sulfur can be em- 
ployed.” Sodium peroxide has been 
recommended for the same purpose.**° 
Addition of ferric hydroxide to the 
lead sulfide suspension in the sodium 
hydroxide solution is said to be bene- 
ficial.** Lead sulfide is regenerated at 
infrequent intervals and has as its pur- 
pose removal of an organic film which 
gradually envelops the individual par- 
ticles reducing their activity. This is 
done by washing lead sulfides with 
hot water at about 180° F. followed 
by suspending it in sodium hydroxide 
solution, blowing with air and pre- 
cipitating with a soluble sulfide all 
of the lead as lead sulfide.*’ Lead 
sulfide may be also deposited on 
clay or other absorbents and the 
oil sweetened in the presence of both 
elemental sulfur and air.** Lead sul- 
fide treatment may be combined with 
the sodium plumbite treatment. The 
oil can be split into two unequal 
portions, the smaller portion treated 
with sodium plumbite solution to 
form the mercaptides and the larger 
portion mixed with the lead sulfide 
suspension in the sodium hydroxide 
solution. The two portions are recom- 
bined and allowed to stand until the 
oil is sweet.'*° Another procedure sug- 
gests mixing the oil at 180-260° F. 
with the sodium plumbite solution in 
the absence of air followed by agita- 
tion with the lead sulfide suspension in 
the sodium hydroxide solution in the 
presence of air.'** The oil may also be 
sweetened by filtering through lead 
sulfide deposited on an absorbent and 
the reagent revivified with sodium sul- 
fide solution.** 

One of the more recent processes in- 
volving the use of lead sulfide specifies 
adding to the oil a controlled amount 
of elemental sulfur, mixing it with 
caustic, dispersing the oxygen and 
passing the whole through the lead sul- 
fide catalyst without addition of 
water.‘ The use of oxygen may be 
omitted® while the presence of a small 
quantity of water might be sometimes 
desirable.’ The process which is in 
commercial operation is claimed to be 
particularly suitable for sweetening 
kerosine*® although it may be applied 
to a wide variety of petroleum prod- 
ucts.*® Kerosine containing the mercap- 
tans is freed from water by settling 
and blended with a small quantity of 
Vol. 30, 
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solution of elemental sulfur and with 
ammonia. The mixture is pumped 
through six towers containing lead sul- 
fide and operating in parallel. Lead 
sulfide needs to be regenerated only at 
very occasional intervals, It loses its 
efficiency because of small air léaks 
into the system which cause conversion 
of lead sulfide into lead sulfate. Proper 
balance of sulfur and ammonia in the 
oil treated is important to prolong the 
life of lead sulfide. 

Other lead compounds besides so- 
dium plumbite and lead sulfide were 
suggested at various times to sweeten 
petroleum distillates. Of these com- 
pounds lead acetate was one of the 
very first ones recommended.’ Solu- 


tion of litharge in the lead acetate solu- 
tion will sweeten the oil in the presence 
of elemental sulfur."* Lead acetate may 
also be applied in ether solution.*® 
Treatment with lead acetate may 
followed by sulfuric acid refining 
or the oil may be vaporized and passed 
through Fuller’s earth.** Dissolving 
lead naphthenate in the oil and con- 
tacting the mixture with elemental sul- 
fur in the presence of water followed 
by the removal of lead sulfide formed 
has also been suggested.*® However, to 
the writer’s knowledge none of these 
processes found wide commercial ap- 
plication. 

End of Part Ill. Part IV will appear 


in an early issue, 
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Cat Cracker, 
Other Construction 
Progressing 


At Wilton 


Wiltons Works has vessels for storage of gas 
under pressure 


136 





+--+ 


Fractionation Plant— 
Port of the Petroleum 
Cracking Installation 
by Imperial Chemical 
Industries at Wilton, 
North Yorkshire, 
England 





—_—_—_—_—_—_—_—> 
Storage Tanks ot the Wilton (England) Works. 


ORK is progressing on what 
W has been described as “the 
greatest single project in 

British chemical history,” the new Im 
perial Chemical Industries, Ltd., plant 
located at Wilton, North Yorkshire 
England 

Cost of the Wilton Works will ru: 
22 million pounds sterling or some $62 
million at the December rate of ex 
change The project was officially 
started in September, 1949, Lord ‘ 
Gowan, chairman of Imperial Chemical 
presiding at the inauguration 

Activities of the Wilton Works again 
came into the news recently when it has already been done on the produc produce ethylene, methane - hydrogen, 
was announced that on this site would tion of organic chemicals by the hydro propylene and butane from crude oil, 
be located the first plant to produce the genation of oils The Wilton Works site and ser 
new synthetic fibre “Terylene.” In November, a total of 3500 workers will be available to any of I.C.I.’s eley 

The works is based on two major were employed on the site, 3000 on con manufacturing divisions that require 
activities, the cracking of oil for the struction work and 500 in manning the them for new factories, company of 
production of basic organic chemicals plants already in operation. The latter ficials explained. At the completion of 
and the electrolysis of brine for the include plants for the manufacture oi the first stage, it is believed that Wilton 
production of chlorine and caustic soda phenol-formaldehyde moulding powder will give employment to 4500 persons 


Pipe lines nearly 10 miles in length and “Perspex” acrylic resin. Other in- — 


connect the Wilton Works to the I.C.I stallations in course of construction in All photos on these two pages copyright 


Salli } Th ( > yetro 1 crac r ' | , . 
ant at Billingham, where much clude a petroleun racker which wil by Imperial Chemical Industries, Ltd 


rr 


Pipes Being Installed 
in the Nine-Foot In- 
dustrial Tunnel un- 
der the River Tees. 
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THIS ARTICLE briefly reports 
operating procedures and 
process equipment used by 
some plants to lower the mer- 
captan content of light distil- 
late products made from sul- 
fur-bearing crude oils. It might 
be said that the procedures 
described here are “typical” 
of present practice—but vari- 
ations of the basic methods 
are usual rather than excep- 
tional, and the better comment 
is that many doctor treating 
schemes follow the general 
principles described here, if 
not all the details. 

QA parallel but more thor- 
ough article deals with the 
chemistry of doctor treating 
end appears in this issue of 
Petroleum Refiner. (Sweeten- 
ing and Desulfurization of 
Light Petroleum Products, Part 
Il, Sedium Plumbite Treat- 
ment, V. A. Kalichevsky. page 
129.) 
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Sodium Plumbite Treating 
Methods and Equipment 


L. S. DANIELS, Editor 


HE doctor treating process has 
long been used for sweeten- 
ing gasoline and other light 


distillate stocks. The process functions 
primarily to convert objectional mer- 
captan compounds into the more ac- 
ceptable disulfides. While the process 
has to a degree been supplanted by 
extraction methods that entirely re- 
move sulfur compounds from the 
treated oil, it remains one of the prin- 
cipal treating systems and is widely 
used in commercial operations. In ad- 
dition, an almost endless number of 
variations have been developed and 
used as solutions to specific treating 
problems. 

The process involves contacting raw 
hydrocarbon product stocks with a re- 
agent, sodium plumbite, “doctor solu- 
tion.” This reagent is prepared by dis- 
solving litharge, lead oxide, in sodium 
hydroxide solution. Free elemental sul- 
fur enters into the treating reactions. 
Normally, sulfur is added during the 
treating procedure, but with some 
stocks enough free sulfur is present in 
the raw oil to supply this need. The 
treating operation embodies two steps 

reaction of mercaptans with plumb- 
ite to form lead mercaptides and caus- 
tic soda, and reaction of the lead mer- 
captides with sulfur to form disulfides 
and lead sulfide. The disulfides are 


soluble in hydrocarbons and so large- 


Figure 1. Agitator for Batch Treating. 
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ly remain in the finished product. The 
lead sulfide formed is a precipitate 
that remains with the doctor solution. 

Doctor treating is performed either 
as a batch operation or as a continu- 
ous operation, The choice of method 
depends upon economic factors involv- 
ing the volumes of oil to be treated, 
the relative sourness of the oil, its vola- 
tility, the available equipment, and 
other similar considerations. With vol- 
atile hydrocarbons, losses to the at- 
mosphere through batch treating in 
open vessels may be prohibitive, in 
addition to constituting a fire hazard. 
Gasoline is now usually handled in 
continuous treating units that operate 
at modest pressures and so retain all 
the volatile hydrocarbon constituents. 
Because the operating conditions of 
the doctor treating process are mild, 
there has been a marked tendency to 
utilize available vessels when new 
treating systems have been set up. This 
works well enough with batch treating, 
but vessels used in continuous treating 
systems handling gasoline or other 
light inflammable products under even 
a few pounds pressure should be sub- 
ject to the same careful design and 
inspection procedures used for other 
items of refinery pressure equipment. 
Authorities on the chemistry of treat- 
ing hold, in fact, that a considerable 
increment of the advantages which 
other and newer sweetening processes 
claim over the doctor process are to 
be attributed to the better engineering 
which has been used with the newer 
processes. 


Batch Treating 

Perhaps the majority of doctor treat- 
ing plants now are of the continuous 
type, but batch treating is extensively 
used — especially for small volume 
products of relatively low volatility, 
such as kerosene. The principal equip- 
ment item used in batch doctor treat- 
ing is a vessel called an agitator. This 
is usually a vertical cone-bottom tank 
fitted with a top head containing a 
number of hinged vents, “explosion 
hatches,” so arranged as to be held by 
gravity in a normally closed position, 
Figure 1. The area of these openings 
may be in the order of 5 to 10 per- 
cent of the vessel area, but in some 
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cases agitators have been built with 
the entire roof hinged to allow upward 
opening for pressure relief, The explo- 
sion doors protect against overpres- 
sure if a flash occurs. Static electricity 
from fluid movements and the pres- 
ence of air for agitation during the 
treating steps make minor explosions 
quite possible though of infrequent oc- 
currence. It is to be noted that the 
formation of an explosive mixture in 
an air blown agitator depends 
upon the vapor pressure of the oil 
at the operating temperature. If the 
vapor pressure is low, the concentra- 
tion of the vapors in the air may be 
less than that corresponding to the low 
explosibility limit, while if the vapor 
pressure is very high, the concentration 
may be above the high explosibility 
limit. Because of these factors it is 
believed that explosion relieving de- 
vices are of greater importance for 
agitators treating kerosines and heavy 
naphthas at normal temperatures than 
with other oils. Gasoline treated at 
lower temperatures is thought to form 
explosive mixtures, as will heavier oils 
at temperatures above the usual atmos- 
pheric. In practice, however, air-blown 
agitators are always provided with ex- 
plosion relief devices, without respect 
to the proposed service or operating 
temperature. This practice is in the 
interest of safety, and gives desirable 
flexibility. Most agitators, over a long 
period, will be used for a variety of 
charge stocks and operating tempera- 
tures. The top head of the agitator 
may be slightly domed as shown or 
may be a shallow cone. A large “gas 
bag” type of hemispherical domed 
head has been tried but found to be 
responsible for agitator explosions and 
fires. Good current design restricts the 
vapor volume above the oil under 
treatment. A distribution spider is pro- 
vided at the top for water wash pur- 
poses, and a piping manifold at the 
bottom of the lower conical head ac- 
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commodates several operations re- 
quired in the treating procedure. The 
manifold provides for raw oil filling, 
doctor solution addition, air blowing 
for agitation, spent doctor solution re- 
moval, wash water waste, and treated 
oil removal to storage, Agitators may 
be of any size, depending on plant 
capacities and products. A frequently 
used size is 1000 barrels. 

The exact procedure used in batch 
doctor treating varies from plant to 
plant, but follows a general pattern. A 
typical treating routine for, say, kero- 
sine, will illustrate conventional prac- 
tice. 

The agitator is charged with the raw 
oil to be treated, the fill quantity be- 
ing measured either by raw oil storage 
tank gauging or by observation of the 
level in the agitator, Enough volume 
is left to accommodate the doctor solu- 
tion which is next added so that the 
filled agitator has several feet of free 
shell height at the top—enough to 
avoid overflows during agitation. 
Depending upon the sourness of the 
raw oil, a 1000 barrel batch will re- 
quire from 5 to 50 or 75 barrels of 
doctor solution. In a typical light treat 
for kerosine the volume of the doctor 
solution may be 10 barrels per 1000 
barrels of oil. 

Agitation is provided by air ad- 
mitted through the manifold at the 
bottom of the agitator cone. The oper- 
ator may, if he wishes and at some 
hazard from posible explosion or 
splashing caustic, observe the degree 
of agitation through the explosion 
hatches at the top of the agitator, and 
may also gain some information on the 
progress of the treating by noting the 
color of the oil and doctor solution 
mixture, Agitation with air may re- 
quire ten minutes, or much longer. 
With volatile hydrocarbons, agitation 
time is held to the minimum practical 
level since prolonged blowing in- 
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creases loss to atmosphere of oil 
vapors. 

To check the progress of the treat- 
ing, the operator may withdraw a test 
sample through a special sampling 
line into the agitator, or by using a 
bottle lowered on a wire. Normally the 
sample will have a color ranging from 
straw yellow through red. The color in- 
dicates that lead mercaptides are pres- 
ent in the hydrocarbon phase. A pinch 
of sulfur is added to the sample, it is 
shaken briefly, and allowed to settle. 
The sample will separate into two 
phases, with hydrocarbon of clear or 
natural color above the doctor solu- 
tion, and with a black line (lead sul- 
fide) showing at the interface. The oil 
layer is decanted into a second bottle 
and a standard “doctor test” per- 
formed to determine whether or not it 
is sweet. This test is made by shaking 
two parts of the hydrocarbon with one 
part of doctor solution and pinch of 
sulfur. On settling, bright yellow flecks 
of sulfur at the interface indicate that 
the sample is doctor negative, or 
“sweet”. This in turn tells the operator 
that enough doctor solution is present 
in the agitator to sweeten the oil, and 
that he can go on to the next step in 
the treating procedure. If black flecks, 
dark scum, or yellowish to red scum 
show at the interface, the sample is 
indicated to be doctor positive, or 
“sour”. The operator knows then that 
the mixture in the agitator is either de- 
ficient in doctor solution needed for 
mercaptan conversion, or that insuf- 
ficient time or mixing have been al- 
lowed. 

If the sample test is sour the oper- 
ator may further agitate the treating 
batch by blowing it with air, and then 
make another test. If the test is sour, 
more doctor solution will be added, 
the batch agitated, and the test re- 
peated. The amount of doctor solution 
added is immaterial so far as treating 
results are concerned. Also, most of 
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it will be recovered later by doctor 
solution regeneration. An excess is ob- 
jectionable only because of the addi- 
tional expense incurred for the hand- 
ling of spent solution and because of 
increased lead losses that are experi- 
enced with an increased amount of 
solution in use. In a typical light treat 
with 10 barrels of solution initially 
added to the oil, a sour test at this 
point would probably result in the ad- 
dition of some 5 or more barrels. 
When it has been established that 
sufficient doctor solution is in the agi- 
tator, enough elemental sulfur must 
be added to allow complete conver- 
sion of the lead mercaptides to disul- 
fides and lead sulfide. This amount 
must be accurately determined—too 
little will not provide a sweet product 
and too much will allow free sulfur to 
remain in the oil, making it corrosive. 
The amount is best established by 
laboratory analysis and computation. 
The amount of sulfur required varies 
sharply, influenced by both the mer- 
captan sulfur and the elemental sulfur 
content of the raw oil. (The quantity 
will usually be a few pounds per 1000 
barrels.) Where experienced operators 
are treating well known stocks, they 
sometimes will dispense with close 
laboratory analysis and sulfur compu- 
tations. The copper strip test used to 
check the corrosive properties of re- 
finery products does have a certain 
tolerance for free sulfur, Addition of 
sulfur to the batch is made in incre- 
ments sufficiently small* so that at 
least one of them can be tolerated as 
free sulfur in the finished oil product. 
In such cases the operators start by 
adding a little less sulfur than is 
known to be needed. agitate the batch 
with air, settle, and test. Skilled treat- 
ing operators can often judge closely 


whether an oil is sour or sweet through 
the sense of smell. At this stage, with 
an adequate amount of doctor solution 
thoroughly mixed with the oil, and 
somewhat less than the required 
amount of sulfur, a sample of the 
hydrocarbon that is straw yellow in 
color indicates that more sulfur is 
needed, that the batch has not reached 
the “break out” point. When the break 
point of the mixture is reached, a sam- 
ple will show a hydrocarbon phase 
not yellow in color but either clear or 
colored as was the original raw oil. 
The operator must use caution since 
the “break out” is a gradual occurrence 
when the correct minimum amount of 
sulfur is used. A sharp break is to be 
suspected as an indication that too 
much sulfur has been added. Here 
a sample is subjected to the standard 
doctor test to determine that a sweet 
product has been achieved. Following 
this test, a corrosion test is performed. 
To save time, an accelerated copper 
strip test may be performed at the 
treating plant by the operator. A typi- 
cal arrangement for this test is shown 
in Figure 3. The copper specimen is 
exposed for 15 minutes in a hydrocar- 
bon sample at 212° F. The water bath 
and steam heating coil provide the re- 
quired temperature. Discoloration of 
the bright copper indicates the pres- 
ence of an objectionable amount of 
sulfur. This corrosion test has no 
official standing, but is used only for 
plant guidance, Usually oils that will 
pass the accelerated test will also pass 
the regular A.S.T.M. test that provides 
for exposure for 3 hours at 122° F. 

If too much sulfur is inadvertently 
added, it is possible to retrieve the 
batch of oil under treatment, though 
at considerable cost in time and plant 
capacity. The batch is divided into two 
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(or more) parts. Each fractional part 
is mixed with enough fresh untreated 
oil to fill an agitator, and the entire 
treating sequence repeated, except that 
less sulfur is needed. To the sulfur al- 
ready present is added precisely the 
amount of sulfur required, the spoiled 
batch of oil thus being finally worked 
off. 

When the oil under treatment will 
pass both doctor and corrosion tests, 
the operator allows the agitator con- 
tents to settle. The spent doctor solu- 
tion is drawn off the bottom and 
routed to storage for regeneration or 
lead recovery. The spent doctor solu- 
tion is a very dilute slurry. having 
finely divided lead sulfide in suspen- 
sion, together with unreacted plumbite, 
caustic solution, and various com- 
pounds formed by side reactions with 
the hydrocarbons. Smal] try cocks are 
provided near the lower cone apex 
and in the piping manifold, and allow 
the operator to determine the interface 
level of the oil above the spent doctor 
solution. Sufficient oil is drawn off 
here to insure complete separation of 
spent doctor solution from the oil re- 
maining in the agitator and thorough 
purging of the manifold system, The 
product is then run out to storage. It 
has disulfides in solution, but quite 
low mercaptan content. In typical cases 
the head furnished by the agitator ele- 
vation is sufficient for these fluid trans- 
fers. but pumps are used where needed. 


Doctor Solution Preparation 

Doctor solution is usually prepared 
in an open top vertical tank that is 
fitted with a steam coil for heating and 
an air spider which provides for agi- 
tation, Alternately, provision for agi- 
tation with mechanical paddles or cir- 
culation systems may be used. A typi- 
cal mixing tank is shown in Figure 4. 
The caustic used may be purchased in 
solid form packaged in drums, or is 
often conveniently available in tank 
car quantities as a 50° Baume solu- 
tion. The litharge, lead oxide. is usu- 
ally purchased in drums. 

Whatever the source of caustic, 
“normal” practice involves the prepa- 
ration of NaOH solution of 15 to 20 
Baume strength. If the solid caustic is 
used, it may conveniently be removed 
from the shipping drums by melting 
with steam, the molten caustic flowing 
out through holes punched in the con- 
tainer for the purpose. If strong caus- 
tic solution is available, dilution with 
water is easily accomplished. To the 
prepared caustic, litharge is added and 
the mixture heated and agitated with 
air. The reaction can be readily accom- 
plished at temperatures around 200° 
F. Sodium plumbite, Na,Pb0, is 
formed and the doctor solution is 
ready for use. 
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Spent Doctor Solution 
Regeneration 


Spent doctor solution is normally 
subjected to many cycles of treatment 
and regeneration before it reaches a 
state unsatisfactory for further use as 
a treating medium. The regeneration is 
performed in vessels similar to those 
used for preparation of fresh doctor 
solution. In most plants the same tanks 
serve for both purposes. Vessels used 
for spent doctor regeneration are fitted 
with a pump suction swing line which 
serves for the removal of the top lay- 
ers of the settled contents. As noted 
earlier, some of the hydrocarbon phase 
is removed from the treating agitator 
along with the doctor solution. Any 
emulsions formed between oil and 
solution may be broken by heating, the 
released oil collecting as a layer at the 
top of the agitator. This hydrocarbon 
is skimmed from the solution by 
means of the swing line. 

The solution is heated and blown 
with air. The air serves to oxidize the 
lead sulfide to lead plumbite. The tem- 
perature reached depends upon the 
steam coil size and the heat loss to the 
atmosphere, but will be in the range 
of 180° F. to 230° F. The operator 
tries to have the solution “as hot as he 
can get it.” Laboratory control is es- 
sential for satisfactory doctor solution 
regeneration. Samples are analyzed for 
soluble lead content (plumbite), and 
available sodium hydroxide. The treat- 
ing operator then adds litharge (lead 
oxide) and caustic to bring the doctor 
solution up to its required strength. 
The litharge and caustic are mixed 
with the solution by heating and air 
blowing. Regeneration commonly takes 
3 to 6 hours, but may on occasion take 
a dozen or more hours. A color change 
occurs during regeneration, from black 
lead sulfide to red or brownish red, 
indicating the conversion to plumbite. 
This color change is not a satisfactory 
regeneration control, however, since 
the quality of the doctor solution is 
dependent on the relative amount of 
soluble lead present. 


Lead Recovery 

Though regenerated doctor solution 
can be used repeatedly, there is a grad- 
ual build-up of impurities, of “acid 
oil” from side reactions that occur dur- 
ing the treating step, that eventually 
renders the solution unsatisfactory for 
further use. When this condition is 
reached, the solution is processed for 
the recovery of its lead content and 
the balance discarded. Doctor solution 
evaluation may be made by the op- 
erator. A sample of the regenerated 
doctor solution is placed in a graduate 
for volume measurement and acid 
(sulfuric, hydrochloric, or other) is 
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Figure 4. Typical tank for doctor solution preparation, regeneration, or lead recovery. 


added to neutralize the caustic, A 
paper indicator usually serves as a 
guide. The solution is neutralized and 
the oil separates as a distinct phase, 
floating on the solution, and the vol- 
ume percentage may be noted. The 
doctor solution is considered unsuit- 
able for further regeneration when it 
reaches about 6 to 10 percent oil 
content. When the established discard 
point is closely approached, the regen- 
erated doctor solution may be sent for 
use in treating one final batch of oil. 
After this treating step is complete, 
the spent solution is transferred to a 
regeneration tank. Lead sulfide will 
settle to the bottom of the tank, but 
whatever soluble lead is still present 
in the solution must also be reclaimed. 
This is accomplished by in some 
manner supplying sulfur for the con- 
version of the soluble lead to lead 
sulfide, If hydrogen sulfide gas is 
available, it may be bubbled through 
the solution. The wastes from caustic 
washing, containing sodium sulfide, 
are sometimes used. If no other means 
are at hand, an addition is made of 
about 15 pounds of elemental sulfur 
for every 100 pounds of soluble li- 
tharge remaining. This makes sodium 
sulfide which in turn will throw the 
lead down as lead sulfide, The solution 
is heated to some 200 to 250° F. 
With al] lead precipitated, the liquid 
above is drawn off through the swing 
line and discarded to waste disposal. 
The lead remains as a loose mud. 
To this recovered lead is added fresh 
caustic solution. The mixture is heated 
and agitated with air to regenerate the 
lead sulfide, forming lead plumbite. 
Fresh litharge is added as required to 
bring the doctor solution up to 


strength. 


Continuous Doctor Treating 
The doctor treating process is read- 
ily adaptable to continuous treating 
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operations. Such methods are now in 
common use. They are especially 
suitable for handling gasoline and 
other volatile hydrocarbons since oil 
evaporation losses are prevented. Plant 
designs vary widely, Figure 5 is a typ- 
ical flow diagram. Caustic washing in 
advance of doctor treating is indicated. 
This wash serves to remove hydrogen 
sulfide and the lightest mercaptans 
from the hydrocarbons. These com- 
pounds would be effectively removed 
by the doctor solution, but this route 
is needlessly expensive. 

Doctor solution, both fresh and re- 
circulated, is combined with the enter- 
ing hydrocarbons (which have been 
caustic washed) to flow through an 
orifice-and-pipe-bend arrangement 
where vigorous mixing and intimate 
contacting between oil and solution is 
achieved. Two reaction vessels are 
shown. The sulfur required in the 
treating reactions is added to the sys- 
tem by means of a stream of oil in 
which it is dissolved. This sulfur-oil 
stream is combined with the oil-solu- 
tion mixture flowing from the first to 
the second reactor, The entire stream 
then flows through another mixing de- 
vice. There is nothing particularly 
critical about the point of sulfur addi- 
tion. It could just as well be added 
before, with, or after the doctor solu- 
tion. 

The important factors of any con- 
tinuous doctor treating installation are 
the intimacy of contacting provided in 
the mixing devices and the amount of 
time available for the treating reactions. 
The reactions are completed and the 
mixture enters a settling vessel. Hy- 
drocarbon product is continuously re- 
moved from the top of the settler. This 
oil contains disulfides and perhaps 
traces of the doctor solution. It is 
water washed in a final column and 
sent to storage. 

Doctor solution from the bottom of 
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Figure 5. Flow scheme of medium capacity continuous doctor treating plant. 


the settling vessel is recirculated to 
mix with the entering hydrocarbon 
stream. Control of this circulation rate 
and of the rate of fresh doctor solution 
addition determine the concentration 
of the doctor solution in the mixing 
and reaction zones. Adjustment of the 
ratio of doctor solution to oil may im- 
prove emulsification and settling 
characteristics, important factors if 
there is a scarcity of settling capacity. 
Spent doctor solution is withdrawn 
from the settler and sent to regenera- 
tion at a rate set by the rate of fresh 
solution addition. 

The amount of sulfur added is set 
by regulation of the flow rate of an oil 
stream used to dissolve the sulfur. 
Sulfur in lump form is placed in a 
the oil stream routed 


drum, and 


through the drum. The oil leaving car- 
ries all the sulfur that it will dissolve, 
is saturated. The usual specification 
for this sulfur is “100 percent solu- 
ble.” Sulfur solutions are also often 
used for batch treating operations. 
They provide a convenient and accu- 
rate measuring system. 

Variations of this basic scheme are 
many, The principal factors, thorough 
mixing, enough doctor solution, 
enough reaction time, complete set- 
tling, and accurate addition of sulfur, 
can be provided in many ways. Mixing 
can be by orifice plate columns, pipe 
bends, jet type mixing nozzles, circula- 
tion through pump systems, mechani- 
cal agitators or propellers, air or gas 
blowing, and perhaps other means. The 
vessels used are of any shape. Settling 
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is best accomplished in horizontal ves- 
sels since greater interface area is pro- 
vided for a given vesse] volume, In 
actual plant practice, however, large 
treating units employ settling vessels 
with large interface areas while small 
plants often use tall vertical vessels of 
comparatively small diameter. Centri- 
fugal separation may also be used to 
speed settling in treating processes. 
By the use of interface type liquid 
level controllers and of flow rate con- 
trollers the contiuous treating process 
can be made fully automatic. 
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“OPERATION SAFETY” 


W. A. SULLENDER 
Pan American Refining Corporation 


Furnaces: 


Some of the most important safety practices that should be 
observed in firing and controlling refinery furnaces are as 
follows: 


I. When a furnace is shutdown ALWAYS BLIND THE GAS 
SUPPLY to the furnace, because gas may leak through the block 
valves and fill the furnace. 


Il. BEFORE LIGHTING & TORCH see that all individual 
burner block valves are CLOSED, STEAM-OUT FIRE BOX to 
remove any gas accumulation and promote a good draft. Then 
light the torch. 


III. When firing the furnace insert torch in front of the 
burner, then open the gas valve to that burner slowly until the 
burner is lighted. LIGHT EACH BURNER WITH THE TORCH 
INDIVIDUALLY in the same manner that the first burner was 
lighted. 


7 IV. If, FOR @NY REASON, the FIRES in the furnace GO 
UT: 
1. SHUT OFF GAS SUPPLY IMMEDIATELY. 


2. PUT STEAM IN FIRE BOX. 
3. CLOSE INDIVIDUAL BURNER VALVES. 


When the gas supply is recovered, proceed to light the 
burners as described in III. 


Because—If You Don’'t— 


, a “ " dh —, 


* Say, bud did you see anything 

ofa furnace go by here a ” Sorry, Sw, but we 

few minutes ago?” g use no Swemen up here /* 
+> . 


\ 
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New Flash Tower Resists 


High Sulfur Corrosion 


L. W. WILLIAMS 


Manager, Technical Service, Lukens Steel Company 
Coatesville, Pa 


The service life of cut from a rectangle formed by welding 
this Socony-Vocuum 
Oil Company flash 
tower at Paulsboro, 
N. J., is protected by 
the corrosion - resist- 
ant material (stain- 
less-clad steel, Type 
405) used in its fabri- 
cation 
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Process area of the gasoline plant, designed 

and constructed by Fish Engineering Corpora- 

tion for Southwest Gas Producing Compony at 
Duboch, La 


A SYSTEM of light hydrocar- 
bon process. plant calculations 
developed by Mr. Hutchinson 
is expedited by use of printed 
forms. Much of the trial-and- 
error work ordinarily required 
in setting up or checking op- 
eration of hydrocarbon proc- 
essing units thus is by-passed. 
These prepared forms provide 
an efficient procedure for rat- 
ing major equipment items of 
a process and for making 
usual absorption, stripping. 
fractionation, and vapor-liquid 
equilibria calculations. 

The basic principles were 
outlined in Parts I and II (Oc- 
tober and November PETRO- 
LEUM REFINER) when the first 
of the calculation forms ap- 
peared. Part III (December 
REFINER) presented further 
forms and considered ab- 
sorber calculations. In the cur- 
rent installment analysis of 
what happens in a stripping 
column is set forth. 


A System of Process Calculations 
For Light Hydrocarbons 


Part IV. Stripping 


A. J 


L. HUTCHINSON 


Fish Engineering Company, Houston 


Y THE same line of reasoning 
B followed for an absorption col- 
umn what happens in a strip- 


ping column can be analyzed where 
dissolved materials are being removed 
from a liquid absorbent by a stream 
of gas. As the process is just the reverse 
of absorption, the aquilibrium condi- 
tion that exists around the top tray is 
the main point of interest. In other 
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words a stripper is an absorber turned 
upsidedown. 

In a stripper enough gas must be 
passed through the top tray so that the 
dissolved material on the top tray will 
have a higher partial vapor pressure 
than the partial pressure of the material 
in the vapor phase. If this condition is 
maintained and there are enough trays 
dissolved material will not be left in 


A Gulf Publishing Company Publication 


the oil leaving the bottom tray. So 
the method of determining the amount 
of steam in a stripper is exactly the 
reverse of the calculation for an ab- 
sorber, Ordinarily in a gasoline plant 
it is assumed that n-hexane is the key 
component that we have to completely 
strip out of the oil, 

Referring again to the process forms 
as an easy method of tabulating this 
calculation, See Figure 15. In column 
2 enter the number of mols and mol 
percent of the rich oil entering the 
heat exchanger. In column 3 enter the 
number of mols in the liquid phase 
after leaving the preheater. This is the 
actual liquid entering the stripping 
section of the column. In column 4 
enter the mol percent of the liquid 
entering; column 5 is the mols of 
vapor flashed off of the fat oil leaving 
the preheater; column 6 is the mol 

ercent of this vapor. Next find the 
k value of C, at still inlet temperature 
and pressure, K of the lean oil at still 
inlet temperature and pressure is de- 
termined from the flash curves of the 
lean oil if an Engler distillation of the 
lean oil is obtainable. The K values 
determined from the flash curve is 
equal to P/x. If no distillation of the 
oil is available, an average value of 
the K of the lean oil is taken corre- 
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sponding to its mol weight and density. 
The mol fraction of C, in the vapors 
from the top tray, assuming equilib- 
rium, is equal to the K of C, times 
the mol fraction of C, in the liquid. 
The total mols of vapors from the top 
stripping tray assuming 10 stripping 
trays is equal to the mols of C, in the 
liquid times 1.4 times 100, divided by 
Y for C, as calculated above. The fac- 
tor 1.4 is the reciprocal of the percent 
equilibrium for five theoretical trays 
at 92 percent extraction and has been 
found satisfactory for most stripping 
problems. Likewise the mols of oil in 
the vapors leaving the top stripping 
tray is determined. 

In column 7 then is entered the mols 
stripped out of the oil which is equal 
to the number of mols of dissolved 
constituents as shown in column 3 plus 
the mols of oil vapors as calculated 
above. The sum of these mols sub- 
tracted from the total mols of vapor 
leaving the top stripping tray is equal 
to the steam required. In column 8 put 
in the mols shown in column 5, In 
some plants it is the practice to install 
a vent tank between the heat exchanger 
and preheater, introducing these 
flashed vapors above the oil inlet to 
the stripping column. If this has been 
done, add these mols in column 9; 
column 10 then is the sum of columns 
7, 8 and 9. 

The amount of steam so calculated 
is the amount of steam leaving the top 
tray. In high pressure stills, as is now 
the practice in most gasoline plants, 
sufficient additional steam must be 
added to saturate the lean oil leaving 
the still. In plants where both a high- 
pressure and low-pressure still are 
used, only removing the lighter con- 
stituents from the oil in the high-pres- 
sure still, the amount of steam dis- 
solved in the oil leaving the high- 
pressure till may be very large with 
respect to the amount of steam actu- 
ally needed for stripping. As an ex- 
ample, in one plant this dissolved 
steam amounted to 5 pounds per 100 
gallons of oil from the high-pressure 
still, 

In order to figure the amount of 
reflux required to put over the still a 
heat balance around the fractionating 
section of the column is made, What 
is actually necessary is to cool the 
vapors leaving the stripping section 
from the temperature of the entering 
oil to the temperature of the top of 
the column, condense the oil vaporized 
and condense a certain amount of the 


Oil to oil heat exchangers in the gasoline plant 
of Southwest Gas Producing Company at 
Dubach, Lo. 


<< 





ooo 


General view of the Dubach plant. The three 
columns at the left ore the absorbers; twin 
dehydration are in left foreground. 


live steam introduced for strinving 
purposes. This cooling is all done with 
reflux, the reflux entering the top of 
the column as a liquid and leaving the 
top of the column as a vapor. The 
cooling effect of the reflux is the 
change in heat content of the reflux 
eniering as a liquid at reflux condenser 
temperature and leaving as a vapor at 
still top temperature. 

This calculation is. shown on the 
bottom of the “Still Calculations” 
sheet, (Figure 15) and the top of the 
“Still Calculations, continued” sheet 
(Figure 16.) On the bottom of the 
“Still Calculations” sheet the heat re- 
moval required to condense the oil 
vapor and the heat required to be re- 
moved in order to cool the hydrocar- 
bon vapors from the oil entering tem- 
perature to the still top temperature 
is computed, This term “hydrocarbon 
vapors in this sense refers to the hy- 
drocarbons dissolved in the oil and 
does not include oil vapor, No change 
in temperature in condensing the oil 
vapor is assumed, only removing its 
latent heat. The equation given on the 
the “Still Calculations, con- 
sheet is derived as follows: 


top of 
tinued” 

The amount of steam passing over- 
head from the still will be a function 
of the vapor pressure of water at still 
top temperature, the total pressure on 
the still and the amount of hydrocar- 
bon vapors passing overhead from the 
still. The total amount of hydrocarbon 
vapors passing overhead will be the 
mols of hydrocarbons stripped from 
the rich oil entering the distillation 
system plus the mols of reflux. If the 
vapor pressure of water at still top 
temperature is designated as P and the 
total pressure of the still as 7, then 
the mol fraction of steam in the over- 
head vapors will equal P/z. The total 
mols of steam plus hydrocarbons over- 
head will be the mols of hydrocarbons 
stripped from the rich oil (M,) plus 
the mols of reflux (M,) divided by 1 
minus the mol fraction of steam in 
the vapors overhead. Expressed in 
mathematical form this becomes: 

P 

(ai— ) 


(M. + M,) 3 

As this quantity is then the amount 
of steam passing overhead to the con- 
denser, the amount of steam condensed 
in the fractionating section is equal to 
mols of steam used for stripping minus 
the steam to the condenser. It has been 
found in practice that if the top tem- 
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Figure 16 (below) 
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perature of the still is assumed to be 
200° F. and the temperature of the 
water withdrawn condened in the frac- 
tionating section to be 200° F., we are 
within the limits of engineering accu- 
racy in most cases. The heat that must 
be removed then from the fractionat- 
ing section of the still is equal to the 
heat to cool the vapors from still inlet 
temperature to 200° F., plus the latent 
heat of the oil vapor, plus the heat 
removed to condense the steam that is 
withdrawn from the fractionating sec- 
tion. This is equal to (using the no- 
menclature on the forms) : 
24 H, 
M. + M, 
P 


@ 18 


I 


In this equation H, is the total heat 
content of steam at inlet oil tempera 
ture and H, is the heat content of 
liquid water at 200° F, The 18 is the 
mol weight of water, This equation 
then gives the total heat required to be 
removed from the fractionating section 
of the still per 24 hours, This heat 
must be equal to the difference in heat 
content of the reflux entering as liquid 
and leaving as vapor. This can be ex 


p ressed as 


M H MW 


M,. has the same meaning as given 
before; namely, the mols of reflux; H, 
is the heat content of reflux as vapor 
above heat content of reflux as liquid; 
M, is the mol weight of reflux. As the 
reflux is the only method we have of 
removing heat from the fractionating 
section, by equating the heat removed 
by the reflux to the heat to be removed 
from the fractionating section, M, can 
be calculated. This gives us then the 
theoretical amount of reflux required 
to be used in the problem. Then as a 
factor of safety for the actual] plant 
operation add approximately 20 per- 
cent to this theoretical quantity. The 
reason such a large factor of safety is 
used at this point is to take care of 
variation in gas compositions entering 
the plant and various amounts of con- 
densation in gas compressor coils, etc., 
due to variations in atmospheric con- 
ditions, The theoretical quantity cal 
culated by this method has checked 
exceedingly close to the actual required 
amount of reflux in a number of field 
tests where all conditions were defi- 
nitely known 

The next step in completing’ the 
process calculations for the still is to 
determine whether a reheater is neces- 
sary and also the amount of reheat 


required. This is determined by put- 


ting a heat balance around the still. 
The heat balance around the still is 
carried on as follows: 

The total heat added to the distilla- 
tion unit less the reheater is equal to 
the total heat in the fluids entering 
the still from the preheater and any 
flashed vapors from the heat ex- 
changer, plus the heat added in the 
live steam used for stripping. The total 
heat removed from the still is equal 
to the heat removed in the reflux con- 
denser, plus the heat removed in the 
final condenser, plus the heat content 
of the N. C, gases above their heat 
content entering the heat exchanger as 
liquid, plus the heat lost in the lean 
oil leaving the’ still. It is normally 
advisable to limit the temperature 
drop of the oil in the still to 10° F. so 
the bottom temperature of the still is 
fixed at 10° less than the temperature 
of the oil from the preheater. The heat 
required in the reheater is then equal 
to the total heat lost from the system 
as calculated above. less the heat 
added as calculated above. The re- 
heater is normally located (where a 
single reheater only is required) three 
or four trays from the bottom of the 
stripping section. 

End of Part IV, Part V will appear 


in an early issue. 


Distillation structure in the Dubach plant of Southwest Gas Producing Company 





January, 1951 


‘J 
4 


; 


Newport shoots the brushes through the tubes with an air-water on at 75 lbs. per sq. in. T: 
esi 


like projectiles. Another Revere contribution was to assist in the 


@ Condenser tubes almost immediately acquire a film 
that protects the metal from corrosion. Such film is 
thin, and beneficial. If it does not form, the probability 
is that the wrong alloy has been selected. It is part of 
Revere’s service to collaborate with you in selecting 
the alloy that will be most economical in the long run. 


There is another and much heavier type of formation 
within a tube that impairs its operation, or shortens its 
life, or both. This is the deposition of foreign matter 
such as shells, which may cause erosion-corrosion 
effects, and the growth of organisms such as algae. 
The latter materially reduce heat transfer. 


Take the case of the Newport Electric Corporation, 
Newport, R.I. Its condensers are cooled by harbor 
water, with the result that algae and other marine 
organisms coat the tubes, reducing efficiency, lowering 
the vacuum, and increasing fuel consumption. 


This utility is exceptionally well managed, with a 
systematic tube-cleaning program. However, it found 
that brushes and rubber plugs used for cleaning wore 
out quickly. Revere took a close interest in this prob- 
lem. One of Revere’s customers makes nylon brushes 
for cleaning tubes in dairies, and it was suggested that 
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come from the far end 
ign of a target to stop the brushes without damage. 


a modification of these be tried. Results: over 300 tubes 
cleaned per brush, a much longer life than anything 
previously used, and a half-inch gain in vacuum, 
meaning dollars and cents saved in fuel. 


Revere makes condenser tubes and plates in all the 
usual alloys, and is glad to collaborate not only in 
specification, but in otker condenser problems, as this 
case history shows. We are only too glad to work with 
you on any matter involving condenser and heat 
exchanger operation. Our wide experience, and con- 
tacts with many industries will be made freely available 
to you. Write the nearest Revere office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Pounded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago and Clinton, lil; Detroit, Mich.; 
Les Angeles and Riverside, Calif; New Bedford, Mass.; Rome, N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 








REFINER AUTHORS 


and Other Personalities 


Instrumentation Men 
Discuss Control Valves 


A native Texan and a displaced 
Arkansan, J. R. Martin and Clinton W. 
Bates, collaborate on the article on con 
trol valves which begins on page 111 
Both are now working in the Instrument 
department of the Baytown refinery of 
Humble Oil & Refining Company, Mar 
tin as an assistant general foreman, and 
Bates as imstrument engineer 

Martin, whose extracurricular endeav 
ws have gained him three patents and 
two patents pending on instruments or 
nstrumentation, has been concerned 
with measurement and control since 
early 1943 in cither an engineering or a 
supervisory cepacity. He joined Humble 
at Baytown in 1941, after graduation 
from Rice Institute with a B.S. in chem 

al engineering. Martin is a member of 
ISA and is at present chairman of the 
Membership Committee of the Houston 
Section. Outside office hours, he most 
enjoys fishing, woodwork and repairing 
electronic devices. Married and the father 
f two children, Martin is a native 
f Texas, and was born and raised in 
the Baytown locality 

Ardently Arkansan is 
allow geography to interfere 
support of Arkansas football 
and raised in Fayetteville 
rraduated by the Univer 
sity of Arkansas in 1934 with a B.S. in 
hemical engineering. That summer, 
Texas and, except tor 
Shell Pipe Line Com 
Humble since. His 
ce was at the Rising Star 
plant, and he later 
1945, at Humble’s 
went to Baytown 


son 


Bates, wh 
loesn t 

with his 
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Ark., he was 
he 
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1 wit! 
wit! 
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IIRD 
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last 
1949 
ISA Re« 


ommitteec 


lds memberships in the 
f ASME, ISA (of 
ouston Section chairman 
Alpha Chi Sigma 
hairman of the 
Subs 


year), and ince 
e has beer 


mmended Practices 


J. L. Serrill 


RP-4 covering “Control Valve and Con- 
trol Valve By-Pass Installations,” and is 
now on the ISA 1951 Conference and 
Exhibit Committee for the Houston 
Section 

He is married and has one daughter 
An amateur photographer, Bates enjoys 
music and golf—when he can find the 
time 


On Tuning Experiments 


[wo sea-going Pennsylvanians, L. E. 
Jewett and J. . Serrill, pooled their 
knowledge for PR this month to write 
“Tuning Automatic Control Systems,” 
which begins on page 89. Both veteran?’ 
of Naval duty, Jewett and Serrill list 
sailing as one of their chief avocations 

Jewett, who now lives in Springfield, 
Pa., was graduated by Swarthmore Col- 
lege in 1931 with a degree in electrical 
engineering. He joined Leeds & North- 
rup Company in 1936 after working in a 
large eastern refinery. During World 
War II he was assigned to special en- 
work for the U. S. Navy and 
since the war has specialized in auto- 
matic control system design, particularly 
as applied to the industries 
Active in both industry and civic affairs, 
Jewett is a member of the board of di 
rectors of the Instrument Society of 
America (Philadelphia Section), and is 
a director of the Springfield Civic Asso- 
ciation. In addition to sailing, Jewett has 
an undampened interest in another wa- 
fishing 


gineering 


process 


ry sport 
\ resident of Glenside, Pa., Serrill 
graduated from Lehigh Univer- 
sity in 1940 and joined Leeds & North 
ruy that same year. During World War 

he served in the Instrument Branch 
of the War Production Board and later 
was assigned by the U. S. Navy to the 
Naval Research Laboratory in Wash- 
ington. Since the war he has specialized 
n the application of automatic control 
systems in the industries. Ser 
AIEEE and 


activi 


was 


proc ess 
ISA and 
community 


a member of 
participates in many 
ties. He is an avid amateur photographer 


rill is 


Monitoring Systems Are 
Sun Engineer's Topic 


Three daughters grace the house- 
hold of Edward J. Grace, Jr., who wrote 
“Centralized Control 
in Industries Fur- 
thered by Monitor- 
ing Systems,” page 
107. The girls, who 
range in age from 
teenagers to infant, 
are Diane, 15; Patsy, 
7; and Carole, who 
was born about the 
first of December, 
1950. 

An instrument con- 
sultant for Sun Oil 
Company, Grace at- 
tended Purdue Uni- 
versity and joined Grace 
Sun's Instrument Department in 
He is 2 member of ISA and NACF 


1933. 


Mixes In Cartooning 
W. A. Sullender this month makes 


his first contribution, in cartoon form, 
to the Perroteum Reiner. Besides 
the full-page effort on page 143, two 
other sketches by Sullender appear in 
this issue. These, appropriate to the In- 
strumentation Section, have been placed, 
for convenience only we want to assure 
Messrs. Bates and Martin, on pages 114 
and 118 

Sullender, who enjoys cartooning as a 
hobby, has been head of the Catalytic 
and Distillation department of the Pan 
American Refining Corporation, Texas 
City, Texas, since 1947. He has been 
with that company since 1935, working 
in the past in the Engineering depart- 
ment and the Inspection department 

A graduate of Jefferson Davis High 
School in Houston, Sullender entered 
Rice Institute, receiving a B.S. degree 
in mechanical engineering in 1933. He 
was then employed for two years by 
Sinclair Refining Company in Houston 
former Allene 
parents of 
Garland, 14 


He and his wife, the 
Jacqueline Owen, are the 
Allen Owen, 7, and Dean 
months 


Heads Cycling Plant 


Homer C. Givens, La Gloria Cor- 
poration, author of the article begin 
ning on page 95, was born on a farm in 
lowa, January 6, 1907. His formal edu 
cation was received in Oklahoma at 
Mocane, Knowles, and Forgan, where 


W. A. Sullender 
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PENBERTHY transparent 
LIQUID LEVEL GAGES 


OTHER PENBERTHY PRODUCTS 


PENBERTHY CYCLING JET 
PUMPS. Automatically operated 
by air, gas or steam pressure 
. Will pump without clogging 
any liquid that will flow through 
pipes. Ask for Bulletin 5030. 


PENBERTHY EXPLOSION-PROOF SUMP 
PUMPS. Motor and switch totally en- 
closed. Underwriter approved for Class 

1, Group D, and Class 2, Groups E, F-> 
and G hazardous location. Made of 
copper and bronze throughout. Ask for 
Bulletin 4929. 





PENBERTHY REFLEX GAGE 
Empty space shows white, liquid 
shows black. You can't misread. + 


Available in special alloys and 
now available for operating PENBERTHY EJECTORS. A simple 


pressures up to 5,000 psi. Ask jet pump operated by air, woter 

for Catalog 35. or steam. Needs no lubrication . . . 
will not get out of order. Ask for 
Bulletin 5080. 


PENBERTHY PECOET MPA 
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Established 1886 
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REFINER AUTHORS...and OTHER PERSONALITIES 





A. E. Harnsberger 


valedictorian of his class and 
still holds the record of the highest 
grades of any graduate. From Oklahoma 
\. & M. College he received a bachelor's 
1 in mechanical engineering 

work for Shell in the 
natural gas-gasoline department. He was 
chemist, instrument engineer and 
perator, traveling engineer 
three different 


e¢ was 


curec 
(ravens went to 
plant 
tracthhonator 
and chief engimeer of 
plants. In 1937 he became instrument 
engineer for Western Sup 
during construction of the 
plant near Corpus Christi 
Texas. From 1937 to 1939 he was me 
chanical engineer with Gulf Oil. He su 
pervised construction of 
tor Pent-Hex Corporation in Michigar 
1939-40) and joined the staff of Gaso 
ne Plant Construction Corporation as 
nstrument and process engineer, in 1940 

In May. 1941, Givens joined La Gloria 
Corporation as chief operator and 
trol their Falfurrias cycling 
plant 
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ply Company 
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J. B. McMahon 


L. W. Williams 


ISA President Authors 
Measurement Article 


A veteran in_ the 
field and now president of the Instru 
ment Society of America, Jerome B. 
McMahon this month presents in PR “A 
Non-Mathematical Discussion of Flow 
Measurement,” on page 99 

McMahon 


trcipant im 


mstrumentatior 


who is also an actvie par 
ASME affairs, in ISA has 
served successively as vice president 
(1946-7). member of the executive com 
mittee (1947-8), vice president (1948-9) 
first vice president (1949-50) and presi- 
dent (1951). He has contributed exten 
sively to the technical literature of in 
strumentation and automatic control, and 
is the author of the section on automatic 
ntrol in the fourth edition of Mark’s 
Mechanical Engineers’ Handbook. Hs 
a member of the ASME Com- 
Automatic Control Terminol 
inception 


has been 
mittee on 
gv since its 

Born in Oil City, Pa.. 
graduated in 1921 by 
f Technology. He served for two years 
in the Sales Engineering department of 
The National Supply Company, Tulsa, 
and then for 18 years was with The 
Foxboro Company as sales engineer, di 
manager, assistant general sales 
manager, and manager of the Controller 
division. Since 1941, he has been appli 
tion engineer and manager of sales 
tion for Republic Flow Meters 
Chicago. During the war, he 
years on leave of absence as 
administrative head of the Instrument 
department of the Kellex Corporation 
built the diffusion plant of the 
Atomic Bomb Project at Oak Ride 
McMahon's favorite recreations are 
reading, golf and travel. Married in 192¢ 
to Miss Sallie Keith and the father f 
three daughters, McMahon makes his 
home in Wilmette, Il 
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Writes of New Tower 
Leonard W. Williams, a 


technical 
also the 
f many papers on the subject, the lates 


trequent 
before societies on 


clad 


speaker 


elding steels, is author 


Tower Resists High Sulfu 
on page 144 

senior welding engineer in the 
Plate Sales department of 
Lukens Steel Company, Williams joined 
1945 as a salesman at 
1946 was ad 


New Flash 
{ rrosion, 


N w 


} 


appearing 


echnical 


the company im 


atesville, Pa. In has 


K. W. Rugh 


G. R. Benz 


vanced to technical welding service en- 
gineer, a post he held until his present 
assignment 

Williams had an extensive background 
in his field before he joined Lukens, 
having been deputy inspector of armor 
and welding for the Inspection Board of 
the Canadian government, and earlier, in 
the operating and sales departments oi 
Shell Oil Company, Albany, N. Y. He 
learned the welding trade at Sullivan 
Machinery Company, Claremont, N. H 
He studied chemical engineering at both 
Pennsylvania State College and Drexel 
Institute of Technology 


Annual LPG Report 


K. W. Rugh, who with George R. 
Benz contributed the Annual LPG Re 
port on page 69, is manager of the Phil- 
gas division of the Sales department of 
Phillips Petroleum Company 

Born in Greeley, Colo., Rugh 
the early years of his life there 
graduating from the University of IIli- 
where he studied commerce and 
business administration, he joined Phil- 
lips in June, 1930, and has been engaged 
in LPG marketing activities with that 
company continuously since that time 

Active in the LPGA since its organi 
zation, he has been a member of the 
LPGA board of directors and chairmar 
of Legislative Committee for several 
years 

The Rughs have two children 

Benz, manager of the Chemical Engi- 
neering division of Phillips Research and 
Development department, joined the 
company 25 years ago in the Engineer 
ing department 

In 1927 he moved to the Research ce 
partment, in Detroit. From 1928 to 1934, 
he served as assistant manager ot th 
Philfuels Company, Industrial division, 
and in 1934 was made assistant to the 
vice president of Philgas Company 

Benz was assistant to the manager of 
the Philgas division in Detroit from 
1935 to 1940 and was appointed assistant 
manager of the Special Products De 
partment. In 1945 he was named man 
ager of the Chemical Products depart 
ment, and in 1948 was appointed to his 
present position of manager of the 
Chemical Engineering division 

Born December 5, 1902, in Kansas 
City, Mo., he was graduated from the 
University of Kansas in 1925. He is 
married to the former Myrtle Munn, 
and they have a son and daughter. Benz 
is the author of 11 published articles on 
liquefied petroleu: 
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Moisture iS TABOO 
IN THESE NATURAL 
GAS STORAGE SYSTEMS & 


Stone & Webster Engi- 
neering Corporation have 
built such underground 
gas storage systems rang- 
ing from 1,500,000 to 
120,000,000 cubic feet. 














Lectrodryers DRY the gas 
as it’s pumped underground 


Type BWC-1500 Lectrodryer 


Expand that gas from the 2240-pound storage or organic liquids—there’s a Lectrodryer to 


pressure to 125 pounds for delivery to the mains solve it, efficiently and economically. Usually 





and any moisture present would cause freeze-ups. there’s a standard machine to handle the job but, 

Also, moisture in the gas would corrode the steel if not, Lectrodryer engineers will design and 

tanks and form hydrates. build the equipment you require. No need to 
Lectrodryers head off all that trouble. Installed take valuable time designing your own. 

in the compressor stations, they DRY the gas For this help, write Pittsburgh Lectrodryer 

right at the start. Corporation, 307 32nd Street, Pittsburgh 


Whatever your DRYing problem—air, gases 30, Pennsylvania. 


In Engtand : Birtec, Limited, Tyburn Read, Erdington, Birmingham. 
ts Australia: Birlec, Limited, 51 Parramatta Road, Glebe, Sydney 
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LECTRODRYERS DRY 
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HOW— 
Vent System Removes 
>. 
Ammonia Vapors 
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monia compressors 
building. The 
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systen 


the root 


sheet mie 


lischarges the 
ventilator 
Sketch anc 


Your Ideas” ( 


vapors 


1 material cot 


mimuttec 


Oil Company, Louisiana Division, Baton 
Rouge. Suggestion submitted by Albert 
B. Fredericks, Sr., assistant refrigerator 


engineer, refrigeration building 


HOW TO— 
lock Line Valves 
‘De photograph shows a method in 


for locking line valves in either 
open o1 position. Locking valves 
prevents its position being changed acci 
dentally or by unauthorized person 
A tnangular plate welded between 
e spokes of the wheel, and a length 
f pipe welded to the stem housing 
on a sheet steel spacer. A second length 
f pipe, which fits inside the first, serves 
as the bolt. One end of the bolt 
flattened and drilled for the lock 
bolt through a slot in the 
valve wheel 
d photograph 


use 
closed 


th 


8 
The 
passes plate, 
uring the 


Material 


by B. W 
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engineer, 
Company, 


End Welded Stud 
Replace Broken Bolts 


a MENT of broken bolts is 


one of the most difficult and time-con- 
suming jobs of maintenance. Whether 
the bolt breaks off above or below the 
surface of the hole, the broken portion 
must be removed, the hole retapped, and 
a new bolt inserted 

With a stud welding gun, however, 
the job is made much simpler. Drilling 
or tapping is not required—the stud is 
simply end welded in place after some 
surface preparations have been made 

Bolt replacement time is substantially 
reduced by the method. In one case, for 
example, replacement time was cut from 
20 minutes to 5 minutes by this method. 
if a bolt breaks off above the surface, it 
is first cut off flush. The stud is then 
end welded directly over the imbedded 
portion of the original bolt. When the 
bolt breaks off below the surface, the 
hole is first filled with weld metal and 
then the stud is end welded in position 

The weld joint is stronger than the 
metal. In addition to the time saved, the 
lightweight and portability of the gun 


1s 
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Here’s how the McKee Method of 
UNDIVIDED RESPONSIBILITY 


works for the Petroleum Refining Industry 


ties included the projects listed below. , 
Under the McKee method of operation 
this organization accepted undivided re- 
sponsibility for each of the contracts 
undertaken. This method eliminates mul- 
tiple sub-contracts, duplication of effort, 
delays and unnecessary expense. McKee 
engineering means your new plant is in 
production—your capital investment mak- 
ing profits—at an earlier date. 


@McKee maintains separate engineering 
staffs for designing petroleum refineries 
and iron and steel plants, and joint staffs 
for purchasing, procurement, expediting, 
construction, supervision and inspection. 
This large organization enables us to 
undertake projects of any size entirely 


within our own organization. 


During 1950 McKee engineering activi- 


BOGOTA, COLOMBIA. Completely integrated 
steel plant including coke plant, blast furnace, 
basic Bessemer steel-making facilities, rolling 
mills, power house and auxiliary facilities. Design 
and engineering now in progress. 


BORDEAUX, FRANCE. Rebuilding and enlarg- 
ing war-devasted refinery. Construction of new 
atmospheric crude distillation unit with a capacity 
of 14,000 barrels per day 
Now in operation 


Reconstruction of 
thermal reforming unit 
BRADDOCK, PENNSYLVANIA. New sintering 
plant. Capacity 1500 tons per day. Now in 
operation 

BROWNSVILLE, TEXAS. Synthetic gasoline plant 
for producing synthetic gasoline and chemicals 
from natural gas Capacity 70,000,000 cubic feet 
of gas per day. Construction completed 
CARTAGENA, SPAIN. Engineering of 7,500 
barrel reforming unit and polymerization unit 
De sign and engineering now in progress 
CLEVELAND, OHIO. Two atmospheric and two 
vacuum crude distillation units. Combined ca- 
pacity 45,000 barrels per day. Under construction 
EAST CHICAGO, ILLINOIS. Vacuum distillation 
unit. Capacity 20,000 barrels per day. Design and 
engineering now im progress 

INDIANA HARBOR, INDIANA. Completely 


new open-hearth shop consisting of four 250-ton 


furnaces and all necessary auxiliary facilities. Now 
under construction 

LIMA, OHIO. Fluid catalytic cracking unit 
Capacity 20,000 barrels per day. Now operating 


LOS ANGELES, CALIFORNIA. Caralytic crack 
ing unit and related facilities. Capacity 21,000 
barrels per day. Design and engineering now in 
progress 
MONTREAL, CANADA. Catalytic cracking unit 
and feed preparation facilities. Capacity” 10,000 
barrels per day. Construction completed. Now in 
initial operation 
PITTSBURGH, PENNSYLVANIA. New sintering 
plant. Capacity 1500 tons per day. Now in 
operation 
POZA RICA, MEXICO. Seven new petroleum 
processing units and necessary steam and power 
facilities. Now in partial operation. Balance of 
construction nearing completion 
ROTTERDAM, HOLLAND. Complete refinery 
consisting of nine processing units, power plant 
and auxiliary facilities. Capacity 22,500 barrels 
per day. Now in operation. 
SALAMANCA, MEXICO. Complete refinery 
consisting of six processing units and auxiliary 
facilities. Capacity 30,000 barrels per day. Now 
in operation 

Other miscellaneous projects in various loca- 
tions in Mexico 


ARTHUR G. 


he 


DESIGN, ENGINEERING AND 


CONSTRUCTION 


ENGINEERS AND CONTRACTORS + 


FOR THE PETROLEUM 


2300 CHESTER AVENUE, 
30 Rockefeller Plaza, New York, N. Y. 


REFINING 


SAULT STE. MARIE, CANADA. New sinter. 
ing plane. Capacity 1,350 tons per day. Design 
and engineering now in progress. 


SHOTTEN, ENGLAND. New 1400-ton blase fur- 


nace. Now under construction. 


VIRGINIA, MINNESOTA. New sintering and 
nodulizing plant. Capacity 1,500 tons of sinter 
and 1,000 tons of nodules per day. Now under 
construction 


VOLTA REDONDA, BRAZIL. Expinsion of in- 
tegrated steel plant previously engineered by 
McKee. New construction includes additions to 
coke plant and open-hearth facilities, new blast 
furnace and increased finishing capacity. Design 
and engineering now in progress 


WILMINGTON, NORTH CAROLINA. Asphalt 
redistillation unit. Capacity 3,000 barrels per day. 
Construction completed 


NOT YET ANNOUNCED: Contracts for three 
new blast furnaces have been undertaken by 
Arthur G. McKee & Company. Combined ca- 
pacity will exceed 4,000 tons per day. Design 
and engineering is now in progress 


In addition to the major projects listed above, 
McKee engineering activities for 1950 included 
some 50 miscellaneous iron and steel plant and 
petroleum refinery projects in the United States 
and foreign countries. 
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AND IRON AND 
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regardless of r locatior bolt and back out the fragment by using 
Where tl rob pier solt must 1 pipe wrencl 
be rem d trom ti apped ‘ or Material and sketches by courtesy of 
Nelson Stud Welding Division, Mortor 
Gregory Corporation, Lorain, Ohic 


HOW HEATING DEVICE— ice containing four infrared lamps hav- Sketch and material courtesy of “Com 
ng explosion proof connections, as Your Ideas” Committee, Esso Standard 
¢ d f| : f . n im the sketch. A section of the Oil Company, Louisiana Division, Baton 
pee $ ooring 0 ring for application is placed under Rouge. Suggestion submitted by Prentiss 
the heater for about one minute, re H. Carpenter, carpenter, carpenter de- 
R fi B ildi moved, shaped, and installed. While this partment 
e mnery ul ngs section is being installed, a second sec 
tion is being heated 
| This arrangement has eliminated an WALKWAY SAFETY RAIL 
HERMOLASTI( materials are nsatisfactory safety condition, and has 
sed as flooring in the various buildings reduced the number of manhours re- Angle iron facing keeps parts and tools from 
oughout the Baton Rouge refinery quired to instail asphalt tile flooring by falling to the ground, and operators from slip- 
e Louisiana Division of Esso Stand 50 percent. Also, more even heating of ping off the edge of the walkway. “Backstop” 
ard Oil Company is 1% inches above grating. 
When this material 
old, it is hard 
brittle and dif GALVANIZED |RON OVER WOOD 
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HOW TO CARRY— 


Hot Asphalt Samples 
y ee RATURE of hot asphalt 


i ‘ 

f safety n addi i | | samples often softens the solder on lift- 
tion to the disad / | ing rings of tin-plated containers. The 
vantages of an open cartons also are awkward to carry wit! 
flame, the possibil out occasional spills. To eliminate these 
ity of the gasoline { difficulties, a metal carrying case has 
ontainer exploding been designed for inserting standard 
always existed cardboard containers 

rhe system has been ! int a section is realized and a much more The carton rack is made of sheet 
proved by the 1 f ; ctr satisfactory flooring job is obtained metal, in several sizes, with hinged cov- 
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MILLION TONS MORE STEEL | 


Latest Increase in Bethlehem’s Annual Capacity Climaxes 
5 Years of Postwar 3,100,000-Ton Expansion 


On January 1 of this year Bethlehem’s steel making 
capacity stood at 16 million ingot-tons annually—an 
increase of 1 million tons over a year ago. 
Since the war ended we have increased our annual 
steelmaking capacity 3,100,000 tons, or 24 per cent. 
Moreover, as the chart at the right shows, Bethle- 
hem’s steel capacity has nearly doubled in 25 years. Ad- 


ditional capacity can and will be created as it is needed. 


BETHLEHEM STEEL . 
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header. Because of the walls around the 
pump, and the waste disposal slots and 


HOW— 
H holes, a water hose can be used to clean 
p Ou ions the unit without wasting oil or splatter- 
p { Hil § ill ing it over adjoining units 
rf p 


. INCRETE pump foundations that 

include adequate drainage channels can 

be made at virtually the same cost as 

conventional pier-type bases. The main 

part of the foundation is essentially the 

same as conventional piers. The pump is 

bolted to narrow pillars thick enough to 

tain foundation bolts and reinforcing 

“ls, as shown in the picture. Narrow 

unnels at each end receive pet-cock 

pills. Weep holes are cast in each pillar 

ers which fit snugly to the top of the leading into the main section below the 
sample cartons. The covers prevent pain listance pieces of the pump. A side re- 
ful burns due to spills. The bail is long ceiver is built over the opening of the 
enough that it is never uncomfortably waste oil sewer, so that waste draining 
t from the pump will flow into a common 


} 


HOW TO— t vali ‘ ympressor are removed moved out where it can be repaired. The 


support lowered slowly procedure is reversed for installation 
g across the pit beneath Material and photographs by courtesy 


Remove Compressor g sor rt pA r —— — — J ; 4 oA Rome stg result engineer, 
Exhaust Valves 


a “4 
] OVERHEAD 
HE exhaust valve removing equip / Rai 


n ti photographs anc 





lesigned and built by John 

and Louis Sauce of Tennes 
Gas Transmission Company, Statior 
Natchitoches, La. In operation, the 


ipment makes a safer and simpler 
} hand! ’ ’ } 


OVERHEAD SUPPORT 


ig valves. It as 


nad inetal 
i Sta 


SUSPENSION ROOS 


CARRIAGE FOR 
VALVE ASSEMBLY 


LOWER SUPPORT 











Schematic diagram showing method of opera- 

tion of valve remover. The valve assembly is 

loaded on the sliding carriage, then moved out 
from under the compressor for overhauling. 


A full view of the valve remover in action. 





John Moore, Jr., (left) and Louis Sauce, repairmen, class A and B, respectively, at the tool rack for the exhaust valve remover they designed and 
built. The tool rock is the lotest addition to the compressor building and holds all of the big tools, as well as hoses and other materials. It is mounted 
on hard rubber casters for moving to the location most convenient to the work underway. 

W. W. Singletary, utilityman, removing an exhaust valve with the remover designed and built by Sauce and Moore 
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When flowing 
edium utilizes 
tem ratures 

F., it 


450° F., 
is advisable to 
steel finned 


Where needle 
valve or metering 
sins are used in 
valves that must 
be closed on fail- 
ure of operating 
medium, Type 86 
DAT with re- 
versed top works 
should be used. 


Control. flow, temperature, pressure or 
liquid level... handle air, gas, vapor. 
steam or liquids equally well with the 
BS&B-Climax type 86! Wide rangeability 
and constant proportional flow increase 
as valve opening increases with travel is 
a result of high-lift design and character- 
ized inner valves. A full line of accessories 
permits scores of adaptations. 


TYPE 86 is available in double port sizes 


¥4 inch to 16 inches: single port, ¥2 inch to B® 


4 inches. Pressure ranges are 125 to 5000 
psi. within body limits. Parabolic, quick- 
opening. V-port. needle and metering pin 
inner valves are offered. Available with re- 
verse top works, duplex diaphragm. finned 
cooling section, purged gland section, 
handwheels, bellows stem packing. steam- 
jacketed bodies and valve positioners. 


CONTR 


DIAPHRAGM 


VALVES 


BLACK, SIVALLS & BRYSON. INC. 


Climex Controls Division 
Kenses City . ulso . Oklehome City 
Cable Address: BLACKSIV, New York 


. _ 
eee ee eee ee ee em oe 


Sales Promotion Department 
BLACK, SIVALLS & BRYSON, INC. 
Climax Controls Division 


Sec. C8A-23-1, 7502 E. 12th St., Kansas City 3, Mo. 
(J Send catalog and complete iniormation about BSSB Climax Type 86 Dia- 
phragm Control Valves. [] Have Sales Engineer call. No obligation to me, 
of course. 


Quick, Clear Solution 
of Tough Problems 


...in Strictest Confidence 





NAME 


THEE... 





FIRM____ 


MAIL TODAY 
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AIRCO 
SS) Se 
YOUR Suneer DEPOT 
OXYACETYLENE FLAME AND ELECTRIC ARC WELDING AND CUTTING EQUIPMENT AND SUPPLIES 


OXYACETYLENE APPARATUS 
AND SUPPLIES 


, Airco No. 846 Welding, Heating and Cutting 
Outfit. This is the outfit for heavy-duty as 
well as light and medium day-by-day 
production Iding and occasi 1 cut- 
ting. The five tip assemblies will weld 
metals from the lightest gauge to the 
heaviest section. Other special purpose 


AIRCO GASES AND CARBIDE 


Airco Oxygen is produced and tested under the 
most rigid scientific procedures, and is guaran- 
teed to be 99.5% pure in the cylinder. High 
purity assures maximum speed and economy 
in cutting, and greater efficiency in welding. 





Airco Acetylene has been proved by use and 
test to be the most economical fuel gas for pipe 


welding and other flame welding operations. 


Other Airco gases such as Nitrogen, Hydrogen, Carbon Diox- 
ide and the rare gases Argon, Neon, Helium, Xenon, and 
Krypton (and mixtures thereof) for commercial and labo- 
ratory use are available through a nationwide distribution 
system. Nitrogen and Oxygen may be also obtained as a 
liquid and Carbon Dioxide in solid form. 


National Carbide (in the red drum) assures the user of a 
high acetylene yield — better than 4.5 cu. ft. per Ib. It is 
made from the finest available coke and limestone by the 
most modern manufacturing methods. It is evenly sized 
and dust-free. Available in five sizes in 25-Ib. and 100-Ib. 
drums, 2-Ib. and 10-Ib. cans. 


tips make possible additional profitable operations such as flame 
hardening, flame cleaning, silver brazing and the heating of 
large sections prior to welding. Also included in the outfit are 
two dual-stage regulators, wrench, goggles, spark lighter, and a 
special cutting attachment for cutting metals up to 1” thickness. 


Airco Tensile and Bend Testing Machine. 
This machine permits rapid testing 
of weld specimens in the shop, labo- 
ratory, or on field operations. Guided 
bend tests, transverse tension, and 
longitudinal all-weld metal tension 
tests are quickly made with this com- 
pact Airco machine. 








AIRCO HARDFACING ALLOYS add 2 to 25 times 
LONGER SERVICE LIFE to worn and new parts 
Whatever your wear problem — heat, corrosion, im- 
pact or abrasion — Airco’s New Hardfacing Alloys 
will give you the most effective solution. With one 
application of these wear-retarding materials, the 
service life of both worn and new parts is increased, 

in some cases, at least 25 times. 


Airco Pipe Cutting and Beveling Machine. This port- 
able flame cutting machine is the fastest, most 
economical means of preparing pipe for welding. 
It simultaneously cuts and bevels pipe to any angle. 
It is chain driven and turns around pipe or remains 
stationary as pipe is revolved. Airco also has avail- 
able a full line of other portable and stationary shape 
and straight line oxyacetylene cutting machines. 


a 








ARC WELDING MACHINES, ELECTRODES AND ACCESSORIES 


The Wilson “Yellow Jacket’ is a ruggedly con- 
structed, gasoline engine-driven generator that 
has proved ideal for field welding. Features in- 
clude compactness, improved automatic idling 
device, close coupling of drive and generator 
Made in 300 and 400 amp. sizes. Also available 
are 200 amp. Wasp and Hornet Specials with 
air-cooled engines. 

The Wilson “Hornet,”’ famous for its smooth, 
steady arc, easy regulation, and reliable service, 
is ideal for general purpose DC welding. Made 
in 200, 300, 400 amp. sizes. 

The Wilson “‘Bumblebee"™ AC welders (indoor and 


“All-Weather” models) are supplied in 200, 
300, 400 and 500 amp. sizes and other AC units 
in 750 and 1000 amp. sizes. 

A complete line of shielded arc AC and DC 
electrodes. Airco No. 78E is ideal for DC all- 
position, general purpose welding where excel- 
lent physical qualities are needed. Airco No. 
387 is recommended for single or multiple 
pass DC or AC welding on rusty work aad 
where fit-up is poor. Airco No. 230 is a “top- 
notch” electrode for all-position AC welding. 

Arc Welding accessories include helmets, 
holders, clamps, gloves, brushes, etc. 


*For additional details on any of these products, please contact the nearest Air Reduction Magnolia office. 


Air Repuction Macnoia ComPANy 


ompany, Incorporated 


Southwesters Weadquarters for Oxygen, Acetylene and Other Gases... Carbide... Gas Welding and Cutting Machines, Apparatus and Supplies... Arc Welders, Electrodes and Accessories 


Becumont * Corpus Christi * Dallas * ElPase * Fort Worth * Hobbs 
Houston * Oklahoma City * San Antonio * Shreveport * Tulsa * Wichita Falls 
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The MONTH... 
in the INDUSTRY 


PAD Approves Fast Tax 
Write-Off for Terminal 


Accelerated tax amortization of “a 
large petroleum storage terminal to be 
built in an area regarded as critical from 
standpoint of general petroleum 

‘ , - , , 
supply” has been recommended by Pe- 
troleum Administration for Defense 

Other than this and one other action, 
PAD has made no recommendations for 
ff facilities, al- 


write-om of vil 
more applications are being 


the 


tast 

ougt 

” essed 

Location of the big terminal was not 
lisclosed by the PAD, which also has 
recommended 100 percent certification 
for improvements to an existing alkyla 
unit which will enable that unit to 
produce more alkylate for avgas. Allow- 
a fast tax write-off on the ter- 
minal project would cover than 
100 percent,” Deputy Administrator 
Bruce K. Brown said 


ton 


ance of 


“less 


Natienal Figures Take Part 
In Spindletop Observance 


Speakers during the Spindletop 50th 
Anniversary Celebration mcluded many 
figures of national prominence in oil and 
The program was sched- 
climax in Beaumont, 
January 10, exactly 50 years 
orld-famous Lucas Gusher 
ypened the Spindletop field 

Among those scheduled to address 
various groups during the celebration 
John G. (Jack) Pew, vice president 
in charge of production of Sun Oil Com- 
pany Members of the Houston Geologi- 
cal Society and their guests were to hear 
John R. Suman, vice president of Stand- 
ard Oil Company (New Jersey); Wal- 
lace E. Pratt, world-renowned geologist, 
now retired; Alex:nder Duessen, inde- 
pendent geologist; and Ira Cram, vice 
president of Continental Oil Company 

Scheduled to address anniversary pro 
grams on January 10 were David Rocke- 
feller, vice president of Chase National 
Bank, New York, and E. L. DeGolyer 
of Dallas. The Spindletop 50th Anni- 
versary Dinner was to highlight the 
day's activities, with scheduled speakers 
Walter S. Carpenter, Jr., chairman of 
the board, E. I. du Pont de Nemours 
and Company; B. Brewster Jennings, 
president of Socony-Vacuum Oil Com- 
pany, Inc.; and Charles E. Wilson, for- 
mer GE head, now Defense Mobilization 
Board chairman 

A standing exhibit of Spindletop prog 
ress will be maintained in Beaumont to 
March 31 

Many giants in the oil industry had 
their birth in Spindletop. More than 400 
companies sprang up in the first year of 
its development, these including Guffey 
Oil Company, now Gulf Oil Corpora- 
tion; Gulf Refining Company; Houston 
Oil Company of Texas; and Texas Fuel 
Company, now The Texas Company. 


allied industries 
uled to 
Texas, or 
after the ¥ 
blew in and 


reach its 


was 


January, 1951 


Ralph W. Rabb, in 
charge of Shell's new 
Provident City plont, 
surveys the plant's 
tank form area. 
Story under picture. 


Spindletop today is flanked by refineries 
whose daily crude runs are more than 10 
percent of the U. S. total 

To assure appropriate 
an event which produced such tar-reach- 
ing consequences on the life of Texas 
people and on the nation, Governor Allan 
Shivers of Texas appointed the Spindle 
top 50th Anniversary Commission. This 
group is comprised of John W. Newton, 
chairman; I ’ Betts, F. L. Wallace, 
Phil S. Justice, W. W. Leach, C. W 
Cooper, Scott Myers, Marion E. Brock, 
and Dr. A. M. McAfee. 

Featured entertainment planned dur 
ing the celebration included the nation 
wide broadcast of the Cavalcade of 
America, telling the Spindletop story, 
starring Robert Cummings and Teresa 
Wright. Gulf Oil paid tribute to the field 
with a special program of “We the 
People,” and Beaumont'’s Melody Maids 
presented a “Spindletop Song Saga.” 


U. S. Steel Announces 
Programs for Expansion 


United States Steel Corporation 
announced what is believed to be the 
largest single expansion project ever 
undertaken in the history of the nation, 
a wholly-integrated steel plant near 
Morrisville, Pa., which will have a ca 
pacity of 1.8 million ingot tons of steel 
a year for national defense and essential 
civilian uses 

With completion scheduled for th« 
end of 1952, the plant will add more than 
4 million tons to the annual steel ca 
pacity of the company’s various facilities 


Distributed ‘Savings’ 
Eliminate Co-Op Taxes 


All net “savings” for the fiscal year 
ended August 31, 1950, were distributed 
to non-taxable reserves by taking “maxi 
mum advantage of special tax incentives 
for petroleum exploration and produc 
tion,” Consumers Cooperative Associa 
tion has announced 

Howard A. Cowden, president, stated 
that no savings were distributed to 
patron co-ops, and CCA has no federal 
or state income tax liability for the year 
His report showed net savings for over 
all CCA operations amounted to $722,076, 
an increase of 1509.1 percent over $44,874 
for 1949, and compared with $8,320,206 
for 1948 
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Shell's Provident City Plant 
Starts Full-Scale Operation 


Shell Oil Company's new gasoline 
plant at Provident City, Texas, started 
full-scale operation early this month, ac 
cording to Joe T, Dickerson, area man- 
ager. Although the plant was completed 
in June, it has been operating at only 
20 percent of capacity while awaiting 
construction of a 110-mile 16-inch pipe 
line for Texas Eastern Transmission 
Corporation which will carry gas from 
the plant to Baytown, Texas. The line 
has been completed and is being tested 
preliminary to full operation 

Located at a central point in thy 
Provident City field, the plant will also 
process gas from the Hope and Brushy 
Creek fields, situated about 21 miles 
west, and Englehart field, 20 miles east 

The plant's design capacity is 60 mil 
lion cubic feet of gas per day. Approxi 
mately 50 Mmef of residue gas will be 
dehydrated and sold to Texas Eastern 
In addition, approximately 2500 barrels 
of liquid products—propane, natural 
gasoline and distillate—will be recovered 
laily from the wet gas by means of 
high-pressure absorption. The natural 
gasoline and distillate will be carried 
by pipe line to the company’s Houstor 
refinery, and the propane to railroad 
tank car loading facilities at Sheridan 

The plant's facilities include steam 
boilers capable of delivering 26,000 
pounds per hour of steam at 300 psig., 
electric power equipment able to gen 
erate 750 kilowatts per hour, a labora 
tory, office, shops, warehouse, an« 12 
house camp for key plant personnel 

George Bertram, the company’s dis 
trict gas plant superintendent, has gen- 
eral supervision over the plant. Ralph 

Rabb, assistant superintendent, is in 
immediate charge 

The new plant was 
Fluor Corporation 


Oil and Gas Availability 
Committees Named by NPC 


\ National Petroleum Council survey 
of oil and gas productive capacity and 
availability, both domestic and foreign, 
will be conducted by a committee and 
three working subcommittees, appointed 
by Chairinan Walter S. Hallanan 

Study of the situation was requested 
by the Department of Interior, to bring 
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up to date an earlier made by 
NPC. 

L. F. McCollum, Continental Oil Com- 
pany, is chairman of the general com- 
mittee. Hines H. Baker, president of 
Humble Oil & Refining Company, heads 
the subcommittee on present domestic 
availability; Max W. Ball, Washington, 
D. C., is chairman of the subcommittee 
on future domestic availability; and 
John R. Suman of Standard Oil Com- 
pany (New Jersey) is chairman on the 
subcommittee on petroleum 
availability 


PAD Selects Watts to Be 
Materials Division Head 


Frank A. Watts, sales manager for 
Humble Oil & Refining Company, has 
named director 
f the Materials di 
vision f the Petro 
Administration 
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roreign 
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Brown, Deputy 
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similar capacity for 
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veteran oil 
more than 30 years of 
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Burrill, a director of Creole 
Petroleum Company, was named pro 
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program to 
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George Gibson, who has been witl 
PAD for several weeks, helping organize 
methods for analysis of proposed facility 
expansions, was appointed assistant 
financial counselor. The financial coun 

or has not yet named. Gibson is 
with Bechtel Corporation in San Fran 


been 


cise 


APIC Reelects Dorwin As 
Head; Gentry as Secretary 


Oscar John 
1 The Texas { 


elected chairman of the 


Dorwin, general counsel 


ompany, has been re 
American Petro 
1951 

Dorwin been chairman of the 
APIC since June, 1949, and a member 
7 the committee 1944 

Cyrus S. Gentry president and 
general counsel of Shell Oil Company, 


the APIC, a 


leum Industries Committee for 


has 


Since 


vice 


was re-elected secretary of 
post he has held since 1941 

rhe committee also re-appointed Baird 
H. Markham director and named John 
H. Bivins, formerly assistant director, to 
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the newly-created post of associate di- 
rector. 

Adam J. Rumoshosky was named as- 
sistant to the director and Stephen P. 
Potter manager of the publicity section. 


Esso Shifts East Coast 
Manufacturing Division 


Consolidation of its East Coast Manu- 
facturing division, now located in the 
Esso building in New York, with the 
New Jersey works manager's office at 
the Bayway ret..ery in Linden, N. J., 
has been announced by Esso Standard 
Oil Company 

The move is designed to effect better 
coordination and communications be- 
tween the division and its operating 
plants on the Eastern Seaboard, accord- 
ing to W. F. Thiede, general manager 
of the East Coast Division 

Coincident with the move, D. L. Fer 
guson, general manager of the New Jer- 
sey Works, became assistant general 
manager of the division 

Paul FE. Kuhl, who has been serving 
as assistant general manager of East 
Coast manufacturing, has begun a one- 
year period as assistant general manager 
of Esso Standard’s over-all manufactur- 
ing operations 


GermanCompany Authorizes 
Blaw-Knox to Use Processes 


Chemical Plants division of Blaw- 
Knox Company has completed arrange- 
ments with the Linde Ejismaschinen 
Company ot Germany, authorizing it to 
design and construct complete plants 
employing low temperature processes 

E. W. Forker, in charge of Chemical 
Plants division, reported that among the 
important industrial made 
available by the arrangement, is one for 
the tonnage production of oxygen. Ton- 
nage oxygen is, among other f 
growing importance to steel making and 
chemical processing. Among other proc- 
esses made available by this arrange- 
ment between Blaw-Knox and the Ger- 
many company, are the low temperature 
separation of industrial gas mixtures, 
such as coke oven gas; and the separa- 
tion of rare such as argon, from 
the air 
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Continental Promotes Baker 
To High Research Position 


E. R. Baker has been promoted from 
manager of Continental Oil Company's 
Central Research 
Laboratories to as- ane 
sistant manager ol 
the Development and | 
Research depart- 
ment, Ponca City, 
Okla. Manager of 
Continental's De- 
velopment and Re- 
search department is 
L. L. Davis 

Baker, a widely 
experienced indus- 
trial chemist and 
wartime assistant re 
search chief in chem- 
ical warfare, joined 
Continental in 1948 as manager of the 
then newly established Central Re- 
search Laboratories. His career in chem- 
istry has included development and 
research work for prominent manuiac- 
turing firms in addition to his wartime 
service 


Personnel Administrators 
Will Confer at Columbia 


Eight broad phases of modern per- 
sonnel administration will be presented 
the 1951 “Conference on Industrial Per- 
sonnel,” to be held by the Department 
of Industrial Engineering, Columbia 
University, March 19-23. These topics 
are communications, design for com 
munications, theory of jomt participa 
tion, practice of joint participation, occu- 
pational guidance in industry, budgeting 
of employment, personnel and the com- 
munity, and flexibility and tolerances in 
personnel systems 

The conference will be supervised by 
Professor William W. Waite, conference 
director, and David N. Edwards, assist- 
ant director 


ESA Requests Refiners 
To Hold Price Lines 


The Economic Stabilization Agency 
has asked the oil industry to voluntarily 
hold the price line on oil. The cutoff 
date has been in dispute because tele- 
grams sent to refiners on December 18 


Boker 


and Changes in Stocks 


all others from 
Mines 


American 
basis 


reports 


estimates on Bureau of 


(All figures in thousands of barrels—add 600) 


Crede Oil 


Production Runs te Stocks 
Daily Stills Daily Week End 


Trends in 
Week Ended 


Production Stocks 
Weekly WeekEnd Weekly 


Residual Fuel 


Preduction Stocks 
Week End 


Gasoline Gasol and Distillate 


Stocks 
WeekEnd Weekly 


Production 





1949 
January 29 
February 26 
March 26 
April 30 
May 28 
June 25 
July 30 
August 27 
September 24 
October 29 
November 26 
December 24 
1950: 
January 28 
February 25 


5,493 
5,401 
5,188 
4,980 


256,830 


248,411 
245,586 
244,227 
244,744 

842 


September 30 
October 28 

November 25 
December 23 


114,677 63,142 


103,262 
103,915 
104,917 
110,164 


124,270 


106,424 
112,631 


Vol 


Petroleum Refiner 





NUMBER 2 OF A SERIES 


SATISFIED by the operation of Koch Kaskade trays in 
another of their gasoline plants, Peppers naturally specified 
them in all the towers of their new gasoline plant at 
Britton, Oklahoma. These towers include an absorber, 
stripper, deethanizer, depropanizer and a debutanizer. 


y 
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A LARGE number of Koch Kaskade tray installations 
are repeat orders from satisfied customers. It will pay 
you to investigate the economy and operating efficiency 
of Koch Kaskade fractionating trays. Write us today, 
no obligation. 
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NEW R-C EXHAUSTER © 
Pld Ud Cite Wi 


By replacing a 30-year-old battery of three steam-driven gas exhausters 
with a new, high-capacity, electrically-driven R-C unit, important 


advantages were gained, in a large industrial plant: 


1. The one new unit carries the 3. Heat balance in the plant is 
base load. maintained. 

2. Steam needed for 5 other steam- 
driven exhausters, carrying 4. Savings in total power cost will 
partial load, is substantially re- poy for the new installation in 
duced because of slower speeds. about one year. 


These very satisfactory results were obtained by careful evaluation of all 
the factors before deciding upon the type of equipment .. . and then 
by specifying an R-C Rotary Positive Gas Exhauster that will do the 


work at low operating cost. 


af 

Even though your equipment to handle gas or 
air may still have years of life, it may be sound 
economy to replace it with modern, efficient, 
R-C units of the right type, size and drives to 
best meet your needs. Our engineers will help 
you analyze your problem and make unbiased 
recommendations of either Rotary Positive or 
Centrifugal equipment, depending upon your 
specific conditions. This dual choice is an ex- 
elusive R-C advantage. 

With capacities from 5 cfm to 100,000 cfm, 
R-C units can be closely matched to work 
requirements, for dependable, economical per- 
formance. At Roots-Connersville, almost a 
century of blower building experience is at 


your service, without obligation. 


a . T O} Centrifugal Blo 
ROOTS-CONNERSVILLE BLOWER CORP. —jr"eu._ retnery eporetion. 


151 Crescent Avenue, Connersville, Indiana Capacity 11,750 cfm. 
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gave the date as December 8, and the 
next day the ESA issued its pricing 
standards calling on business to main 
tain its December 1 levels. It was be- 
lieved that December 8 would be the 
date used for the oil industry 

Telegrams were sent to 40 “principal” 
refiners in all sections of the U.S. except 
the West Coast. West Coast refiners 
met in Washington to hear a govern 
ment plea to roll back California crude 
prices to a date earlier than December 8 

Though only 40 refiners received tele 
grams, its terms were meant to apply to 
all refiners, including those in the dis 
tribution part of the business 


Successor to C. E. Wilson 


Named by General Electric 

Ralph J. Cordiner, New York, has 
been elected president of General Elec 
tric Company to succeed Charles | 
Wilson, who has assumed duties as 
chairman of the Defense Mobilization 
Board. Wilson has severed all connec 
tions with corporate and banking insti 
tutions 

Wilson had completed 51 years of 
continuous service with General Elec 
tric. Cordiner, with General Electric 24 
years, has served as manager of five of 
the company’s departments. He has been 
executive vice president and a director 
of the company since 1949 


Federal Gasoline Tax Hike 
May Be Asked by Treasury 


A proposal to double the present 1% 
cent-per-gallon federal gasoline tax may 
be put to Congress in January by Pres 
dent Truman, on recommendation of the 
Treasury Department. The department's 
tax experts were said to be favoring ar 
increased levy 

The additional revenue, it was said, 
would increase income from that source 
to $900 million annually 


Ohio Standard Names Three 

A A Stambaugh has been elected 
chairman of the board of The Standard 
Oil Company (Ohio), succeeding the 
late W. T. Holliday. Samuel H. Elliott 
was made vice president in charge of 
sales, and Alfred E. Wolf vice president 
in charge of finance, secretary, and di- 
rector 


Two New Executives Named 

F. B. Plank, Bartlesville, Okla., has 
been elected a director, vice president 
and secretary, and M. A. (Woody) Wil- 
son has been elected comptroller of 
Cities Service Oil Company (Del), 
Cities Service Pipe Line Company, and 
other Bartlesville-affiliated companies 
Plank succeeds C. E. Murray, retired 


Minckler Elected President 


Western Oil & Gas Association has 
elected Robert L. Minckler, president 
of General Petroleum Corporation, presi- 
dent to succeed Reese H. Taylor, presi- 
dent of Union Oil Company, who has 
served during the past two years 


Mexican Firm Organized 
Foster D. Snell de Mexico, S. de R. L 
of Apartado 20.609, Mexico City, has 
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been formed, according to Foster Dee 
Snell of the corresponding U. S. firm of 
consulting chemists. The new firm will 
engage mm consulting, development, and 
engineering problems in Central Amer- 
ica. J. Carner and J. Sperling are in 
charge of the new organization 


Chief Chemist Appointed 
At Bakersfield Refinery 


Byron G. Adams has been appointed 
to fill the position of chief chemist at 
the Bakersfield, Calif., 
refinery of Douglas 
(nl Company of Cali- 
fornia. The announce- 
ment was made by 
A. C. Wynn, superin- 
tendent 

Adams held the 
position at the Bakers- 
held refinery from 
1936 to 1943, when it 
was op rated by the 
original owners as 
the El Tejon Oil and 
Refining Corporation 
He is the author of 


several articles which Adams 


ve appeared in PerrroLteum ReFiner 


1951 Officers Chosen By 
Chemical Engineers’ Group 


Thomas H. Chilton, technical direc- 
or of the development engineering divi 
sion of E. I. du Pont de Nemours & 
Company, has been elected president of 
the American Institute of Chemical En 
gineers for 1951 

Elected vice president was William I 
Burt, who is a vice president of The 
B. F. Goodrich Chemical Company 
Stephen L. Tyler and C. R. De Long, 
hoth of New York City, were re-elected 
secretary and treasurer respectively 

‘ new directors are Charles R 
Nelson, manager of the Process Engi 
neering department of Shell Develop 
ment Company, Emeryville, Calif.; Farl 
P. Stevenson, president of Arthur D 
Little, Inc., Cambridge, Mass.: R. C 
Gunness, manager of research of the 
Standard Oil Company (Indiana); and 
R. Paul Kite, manager of the develop 

ent department of The Dorr Company 


New York Industrial Show 
Will Be Held May 7-11 


Technical Societies Council of New 
York, Inc., an affiliation of the New 
York sections of 17 technical societies, 
wil] sponsor the Greater New York In 
dustrial Show, to be held May 7-11 in 
the 7lst Regiment Armory in Man 
hattan 

The show will present machinery, 
tools, materials, new processes, methods 
and ideas in the manufacture and fabri 
cation of many finished products 


Dorst Succeeds Jacobsen As 
LPGA West Coast Secretary 


Richard W. Dorst will succeed K. B 
lacobsen as west coast secretary oi the 
Liquefied Petroleum Gas Association 
Jacobsen has resigned to accept a posi- 
tion as secretary-manager of the Cali- 
ornia Retail Hardware Association 

4 1945 mechanical enginecring gradu- 


METEX MIST ELIMINATORS 
the modern way to cut entrainment costs 
product purity with high throughput 


Condensed information on the function, applications 
and resultant economies obtainable through this mod- 
ern development in Entrainment Separation. 


The effectiveness of METEX MIST ELIMINATORS has 
been demonstrated by installations of several years’ stand- 
ing both in this country and abroad. Used in vacuum pipe 
stills, scrubbing towers, knock-out drums, evaporators and 
similar equipment and equally adaptable to new or existing 
installations, they have effected such marked economies as: 


95% or better entrainment removal 

End-product quality secured even with lower-cost 
raw materials 

Operation at full capacity without contamination 
Practical elimination of re-runs 


Write for your copy today. The coupon below is for your 
convenience. No obligation, of course. 


METAL TEXTILE CORPORATION 


633 EAST FIRST AVE., ROSELLE, N. J. 








Metal Textile Corp. 

633 East First Ave., Roselle, N. J. 

I would like to have a copy of your new 
booklet, Metex Mist Eliminators 
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ate of the University of California, Dorst 
received a master’s degree at Harvard 
Business School in 1948. Later that year, 
he was employed by Dewey and Almy 
Chemical Company, Cambridge, Mass., 
0 C AnCE as a sales engineer. He became assistant 
eee to the overseas vice president, subse- 

quently 
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JAN. 
8-12 Society of Automotive Engineers, 
Annual Meeting and Engineering 
Display, Detroit, Hotel Book - 
CG jac. 
Plant Maintenance Show, Cleveland. 


L.P.G. Engine Fuel School, Man- 
aoeeee. Kans., Kansas State 


Northwest Petroleum Association, 
Annual Convention, Minneapolis, 
Nicollet Hotel. 

Instrument Society of America, New 

Section, General Meeting 
“Process Control," New York 
City, Hotel New Yorker. 





Wisconsin Petroleum Association, 
Annual Convention and uip- 
ment Show, Milwaukee, Wisc., 
Milwaukee Auditorium. 





Pittsburgh Conference on yz 
Chemistry and Applied Spec 
» Picceberahe Awilltasn F Penn 


Hotel. 


: American Society for Testing 
WM PERCENT CASE THICKNESS Materials, Spring Meeting and 
100 + pam feek, Cincinnati, 
Ohto. 








First South American Oil Congress, 
80 Montevideo, Uruguay. 





National Association of Corrosion 
60 Engineers, Annual Conference 
a Exhibition, New York, 

Statler Hotel. 
Instrument Society of America, 




















ul UJ Institute of Tech 


when you CORROSION-EROSIO ome I toe Metals Taduetry. 


. Oklahoma Utilities Association, Con- 
rr. | vention, Tulsa, Mayo Hotel. 

















Western Petroleum Refiners Associa- 
Q > 


WORKING PRESSURE PSIG — nnual Meeting, San 
onto. 

5 The American Society of Mechanical 

* 2 Engineers, Spring Meeting, 

Atlanta. 
| Southwestern Gas Steagupement Short 
eectason. tale- | weil ne 
- . 











neers, Annual Convention 
how, Philadel- 
Bellevue-Stratford | er 


Pp ~ 
. 1 Petroleum Association 
HEAVY DUTY PROCESS PUM Se ae 
Natural Gasoline Associat tion of 
| America, Annual Meeting, Tulsa, 
. buil 4 h " Mayo Hotel. 
. at a i i ore - -adequate 
pumps that are custom uilt to provi eam than ju henattens, Cetiatatiin Qaattinte. 
margin for safe operation even where high pressure, extreme tempera- Division of Refining, Midyear 
. . P Meeting, Tulsa, Mayo Hotel. 
ture and corrosion, may all be predominant factors. The chart illustrates 
graphically the margin of safety that Pacific builds into Process Pumps. Liquefied Petroleum Gas Assoctation. 


For example: Chart above for a large pump shows that at 625 PSIG a ty 5" 


working pressure and 800° F. temperature a 20% margin of safety is Third World Petroleum Congress, 
provided; at 300 PSIG a 61% margin of safety is provided at the same ane BegneSeheveningse, 
temperature. Other readings are clearly indicated. Thus your choice | 
is proved sound before your okay to purchase a Pacific Process Pump Pennaytvania Grade Crude Oil 

Te | Association, Annual Meeting, 
appears on the specifications. | Pittsburgh, “Hotel {William Penn. 


American Society for Testing 
Materiais, Annual Meeting, 


acific j PA C IF I C . aoa Atlantic City, N. J. 














Iastrument Society of America, 
Sixth National Instrument Con- 


HUNTINGTON PARK, CALIFORNIA 


Developmen 
Export Office: Chanin Bidg., 122 E. 42nd St. New York — ~~~. eet 
Offices in All Principal Cities 
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Shell Development Company 
Names Two Vice Presidents 

Dr. T. W. Evans and John W. Pegg 
have been elected vice presidents of Shell 
Development Com- 
pany. Dr. Evans is 
director of research 
at Emeryville, Calif., 
laboratories, and 
Pegg is manager of 
the New York office 

Dr. Evans joined 
the staff at Emery- 
ville as research 
chemist in June, 
1930. More recently, 
he was active in 
studies which led to 
vital early supplies 
of butadiene 

Pegg started with Shell in 1937 


Shell Oil Company Appoints 
Houston Refinery Manager 


M. P. L. Love, manager of Shell Oil 
Company's manufacturing-research de- 
partment in New York, has been ap- 
pointed manager of Shell’s Houston re- 
finery to succeed P. E. Foster, retired 

Love is succeeded in New York by 
Dr. D. L. Yabroff who, for the past 16 
has been on the staff of Shell De- 
Company. He has been an 
director of that organization 


Pegg 


years, 
velopment 
associate 
since 1948 

Love first joined Shell in 1927. 
posts have include those of chief re- 
search chemist and research director at 
Houston. He became research director 
at Wood River in 1943 and held that 
position until moving to New York in 
1948 as manager of manufacturing-re- 
search 

Foster joined the company as a loader 
at the Martinez refinery in 1916. He 
served as manager of Shell 
Arkansas City, Kan., and Norco, La., 
before becoming manager of the Hous- 
ton refinery in 1943 


Atomic Division HeadNamed 

H. J. Monnik, chief engineer of Cata- 
lytic Construction Company, has been 
appointed project director of Catalytic’s 
atomic energy division 

The company is designing a new ura- 
nium refinery for the New York 
operations office of the U. S. Atomic 
Energy Commission. A staff of about 
150 technical people will be employed by 
the end of March 

Monnik has been chief engineer of 
Catalytic since its formation in 1946 


ore 


Names Aide to Executive 
Ralph W. Collins has been appointed 
assistant to M. C. Hoffman, vice presi- 
dent of Pan-Am Southern Corporation 
in the Shreveport office. He was for- 
merly division engineer of the North 
Texas-New Mexico division of Stano- 
lind Oil and Gas Company, Fort Worth 


Texaco Promotes Schnur 
Herbert E. Schnur has been promoted 
to assistant Comptroller of The Texas 
Company. Schnur has spent his entire 
business career with Texaco, starting in 
1930 as an accountant at the Houston 
office. Since 1946 he has been special 
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=) KEMP ATMOSPHERE GENERATORS 
END MIXTURE PROBLEMS . . . PRODUCE SAME 
ANALYSIS GAS REGARDLESS OF DEMAND... 
HAVE EXCLUSIVE SINGLE AIR-GAS CONTROL! 


No matter if you need inert gas for a 
critical or normal application—Kemp 
has the equipment you need! One 
single knob sets the air-gas mixture 
accurately, permanently. No matter 
what the demand, you get the same 
analysis inert gas from 1% to 100% 
of capacity. With Kemp there is no 
need for tinkering! 


ABSOLUTELY DEPENDABLE 


Kemp Generators burn ordinary gas 
just as it comes from the mains. A 
famous Kemp Carburetor, part of each 
installation, assures complete combus- 
tion . . . producing a clean, chemically 


4 } EMP ATMOSPHERE GAS GENERATORS 
THE 
405 E. Oliver St., Baltimore 2, Me. 


Gentlemen: Send me information. Also, show me how 


OF BALTIMORE 


CARBURETORS 


eee ee ee ee ee eee 


A Gulf Publishing Company Publication 


inert gas containing 88% nitrogen, 
12% CO,;... a gas so pure it is used 
without further processing in the manu- 
facture of aspirin and laboratory 
chemicals, fine paints and a host of 
other products. 


SEND FOR PROOF! 


Whether you need inerts for purging, 
fire protection, blanketing or a special 
application . specify Kemp. For 
technical information write for special 
bulletin. To find out how much you can 
benefit: tell us how you produce inerts 
now; we'll show you how Kemp can 
solve your problem! Mail coupon today! 


Cc. M. KEMP MPG. CO., Dept. K-1, 


| 


es ee ee es ee ce ee ee es ee 


167 











CONDENSATE OUTLET 


: 
“ twins ime 2 


TANK SUCTION HEATER INSTALLATION 


The shell is open at the inside end. 
The oil moves across the heating tubes 


as it passes through the shell to the 
cti ction outside the tank. 





In Bulk Oil Terminals and Refineries the world over Paracoil Tank Suc- 
tion Oil Heaters are licking the problem of economically preheating 
heavy viscous oils to permit their withdrawal from storage tanks. They 
are also preheating the lighter grades of fuel oils to their proper delivery 
temperatures to avoid the costly volume losses incurred when such oils 


are sold at low temperatures. 


WITH PARACOIL TANK 

@ You Heat Only The Oil That Is 
Being Withdrawn From The Tank. 
(Thus radiation losses resulting from 
heating entire tank contents are 
eliminated.) 

@ Overall Steam Consumption And 
Heating Costs Are Held To A 
Minimum. 

@ Heater Tube Bundle Can Be With- 
drawn For Inspection And Clean- 


SPEED UP DELIVERIES AND CUT OIL VOLUME LOSSES 
WITH PARACOIL TANK SUCTION HEATERS 


SUCTION OIL HEATERS 


ing. Breaking of oil suction line not 
necessary. 


@ All Piping Connections And Gas- 
kets Are Outside The Tank. 


@ U-Tube Design Permits Free Ex- 
pansion And Contraction Of 
Tube Bundle. Either high or low 
pressure steam can be used as the 
heating medium. 


Prompt Shipments! 
Our extensive stocks 
of tubing and pipe 
enable us to m 
k deliveries 


one 
qvuie 
meet 
ate requireme 
Write for Descrip 
tive Literature 


In addition to the Paracoil Tank Suction Heaters, we also design and fabricate 
Line Type Discharge Heaters of any capacity. Illustrated is a Paracoil Straight 
Tube Type Fuel Oil Heater for bulk station service—capacity 2,000 gallons 
per minute, No. 6 oil, 100°F to 160°F, steam at 15 psig. Weight 12 tons. 


DAVIS 


1060 East Grand Street, E 
30 Rockefeller Plaza, 
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auditor in the New York office. His 


new headquarters will be in Houston 


Division Is Reorganized as 
General Manager Retires 


A. Kermott as general man- 
ager division of the Socony-Vacuum 
Oil Companiy, Inc., at Kansas City, Mo., 
has retired under the company’s pension 
plan at the age of 65. With Kermott’s 
retirement, the company’s plan of oper- 
ating on a national departmental basis 
will be established in the White Eagle 
area (west of the Mississippi, north of 
Oklahoma, and east of the Rockies) 
with separation of departmental respon- 
sibility in the area 

R. R. Irwin is area manager of refin- 
eries, crude supply and pipe lines. White 
area refineries are in Augusta, 
and Casper, Wyo 


Everett 


I agle 


Kan... 


California Firm to Import 
Light Crude from Borneo 


California 
of crude 


Standard Oil Company of 
will import a “limited amount” 
oil from Borneo, because of the com- 
pany’s “inability for the last several 
months to buy sufficient light crude in 
California to take care of military and 
civilian requirements,” T. S. Petersen, 
president, announced 
imports will probably average 
barrels per day, and will be 
the Richmond refinery. 


Borneo 
5-10,000 
consigned to 


Dr. William C. Frishe, 
Refiner Contributor, Dies 


Dr. William C. Frishe, associate pro 
fessor of chemical engineering at Clark 
son College of Technology, Potsdam, 
N. Y., and frequent contributor to Petro 
LeuM Reriner, died November 17 

Prior to January, 1949, when he be 
came a member of Clarkson's faculty, 
Dr. Frishe was professor of chemical 
engineering and metallurgy at Grove 
City College, Grove City, Pa., from 1946 
to 1949. He also did consulting work in 
the metals, petroleum and limestone in 
dustries there 

From 1941 through 1946 he 
the faculty of Alabama Polytechnic In 
stitute, Auburn, Ala., except for a period 
in 1944 when he served as development 
engineer in the Gas division 
of the Girdler Corporation 


was on 


Pane 
Processes 


Ex-Texaco Chairman Dies 


Ralph Clayton Holmes, 76, Shingle- 
house, Pa., former president and chair 
man of the board of The Texas Com- 
pany, died December 23 in Orlando, Fla 
Holmes served with Texaco from 1902 
to 1933 


Canadian Oil Man Dies 


Albert LeRoy Ellsworth, 74, chairman 
of the board of directors of The British- 
American Oil Company, Ltd., died in 
late November. Ellsworth founded 
British-American Oil Producing Com- 
pany in 1925 


Vogt Vice President Dies 

G. A. Daeuble, Jr., 60, vice president 
of Henry Vogt Machine Company and 
manager of valve and fitting sales, died 
November 26 in Louisville, Ky. Daeuble 
served on API committees 


had many 
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and was active in the Valve Manufac- 
turers Association and the Manufac 
turers Standard Society 





Construction Items 


(See Tabulation Starting on Page 75) 











Naugatuck Chemical Buys 
Baton Rouge Rubber Plant 


United States Rubber Company has 
purchased the Buna-N synthetic rubber 
plant of Esso Standard Oil Company in 
Baton Rouge, La., as a major step in 
the expansion of its facilities for the 
manufacture of chemicals, plastics and 
synthetic rubbers 

The plant will be operated by the 
Naugatuck Chemical division of the 
rubber company which will continue to 
market Buna-N rubber under the trade 
name Paracril 

The plant now has a capacity to pro- 
duce approximately 15 million pounds 
of Buna-N synthetic rubber and high 
styrene latex annually 

UL. S. Rubber plans to expand produc 
tion facilities so that the plant will manu- 
facture more than 30 million pounds of 
Buna-N synthetic rubber, high styrene 
latex and the new rubber-plastic blends 
annually 

Completed in 1941, the plant is on a 
tract of land adjoining the Esso Stand- 
ard Oil Refinery at Baton Rouge 


Godfrey L. Cabot Erects 
Carbon Plant in Texas 


Godfrey L. Cabot, Inc. has erected a 
new carbon black plant at Big Spring, 
Texas, to produce oil type furnace car- 
bon blacks. The plant, with engineering 
by Cabot Engineering Company of 
Pampa, Texas, was begun in July, 1950, 
and will be in production in February, 
1951. Annual capacity will be 50 million 
pounds per year 

The company’s subsidiary, Cabot Car 

Limited, has completed construc 

of a 60,000 pounds per day carbon 

k plant at Ellesmere Port, England 

yon-Carves, Ltd., engineered and con 

racted the plant which cost an esti 
mated $2 million 


Atlantic Plans to Expand 
Synthetic Detergent Plant 


The Atlantic Refining Company plans 
immediate expansion of its facilities for 
manufacturing synthetic detergents. Ad 
ditional manufacturing equipment will 

installed in both the Philadelphia re 

and the Port Arthur, Texas, re- 
finery at an estimated cost of between 
$3-$4 million 


Completes Unit in Italy 

A topping unit with a daily capacity 

15,000 barrels has been completed in 
Naples, Italy, by Socony-Vacuum Itali 
ana, S.P.A. A staff of the company 
served as tor and engineer. A 
visbreaker 1 er construction by th« 
company will be cx mpleted in April, 1951 


Plan Carbon Black Planj 


\ carbon-black plant south ‘of: Sarnia, 
Ont. is being planned by Godfrey |! 
Cabot. Inc.> Boston. Construction is 
scheduled to begin in 1951 at a cost of 
$1 millior The local polymer plant 1s 


expected t absorb a portion of the 
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ECONOMY 


AT MODERATE INITIAL COST 


100 to 4000s 


HORSE POWER RANGE 


600 * GA., 750° F. 


STEAM PRESSURES 


MURRAY 
STEAM TURBINES 


TYPE UV MULTISTAGE 


The Type UV Multistage Turbine is available in from two to ten pres- 
sure stages making Multistage steam economy available at moderate initial 
cost. Horsepower range is from 100 to 4000, steam pressures up to 600% 
ga., 750° F., condensing or non-condensing. Several governors and accessories 
adapt UV Turbines to practically any mechanical drive within the capacity 
range. 

: Pictured is a 5 Stage UV Turbine developing 325 HP at 6200 RPM 
operating condensing. Turbine is equipped with variable speed oil relay gov- 
ernor, pressure lubrication and vacuum breoker, and is in use driving a cen- 
trifugal compressor for refrigeration. 


Contact your Murray representative for prices and 
engineering information or write for Bulletin T-122. 


se Re noe A 
BURLINGTON, IOWA 


BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 
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FINERY ENGINEERING Company has 

x0sen by McMurrey Refining Company 

of Tyler, Texas, to build their new Cat Cracker 
and to revamp their existing facilities. 

The new unit will be a 6,000 barrel per day 
UOP Fluid Catalytic Cracker with all detailed 
engineering and construction by REFINERY 
ENGINEERING Company. 


In keeping with the TRECO trend in re- 
finery design, plate glass windows will be used 
on the front of the Compressor Room, Blower 
Room and Control Room. This will provide 
an inviting view to the public and will show 
the position achieved by modern refineries to- 
ward better plant housekeeping. Thus, Mc- 
Murrey Refining Company's new installation 
will be an attractive part of a city that is known 
far and wide for the beauty of it’s roses. 


REFINERY ENGINEERING Company has built a Cat Cracker 
in less than a year. You can have one as quickly. 


any 
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plant’s output with the rest to be mar- 
keted to Canadian rubber firms. 


CEPSA Adds Percolation 
Unit on Canary Islands 


As part of its expansion program at 
Santa Cruz De Tenerife (Canary Is- 
lands), Cia Espanola de Petroleos S. A 
is constructing a percolation unit which 
will have a capacity of 20,000 tons a 
year. It is scheduled for completion in 
March 


The company has awarded the con- 


tract for a 6000-barrel-per-day reforming | 


unit to Foster Wheeler Corporation 
Universal Oil Products Company is 
licensor and engineer for the project 
which will cost an estimated $1 million 

4 propane-butane fractionating unit 
and propane deasphalting unit were to 
have been completed by CEPSA at 
Santa Cruz in January 


Imperial Awards Contract 
For Edmonton Expansion 


Imperial Oil Limited has awarded a 
contract for the extension of its Edmon 
ton refinery to Foster-Wheeler Limited 
The additions will be a fluid catalytic 
cracking unit with auxiliary gas recov 
ery plant and vacuum distillation unit 

Each of the tw units will have a 
capacity of 10,000 barrels a day, and is 
part of a program estimated to cost $5 
million. The new equipment will increase 
production of high-octane gasoline, but 
will not add materially to the refinery’s 
capacity nor number of employes 

Design of the cat cracker, first of its 
kind in the world, is by Standard Oil 
Development Company, and has been 
subjected to exhaustive tests 

Construction, to begin in the spring, 
is expected to be completed in the sun 
mer of 1952 


Magnolia Completes Two 
TCC Units at Beaumont 


Two of the three new TCC units un 
der construction by Magnolia Petroleum 
Company at Beaumont, Texas, have 
been completed and put into operation 
The new units, converted from Houdry 
units, will have a daily capacity of 15,000 
barrels 

The third unit is scheduled for com- 
pletion in April 

Engineering is by Socony-Vacuum 
with The Lummus Company as con- 
tractor 


New TCC Unit at Trenton 

The air-lift Thermofor Catalytic crack- 
ing unit at Socony-Vacuum’s Trenton, 
Mich., refinery is scheduled to go into 
operation by the middle of January. The 
new unit with a capacity of 15,000 bar- 
rels per day replaces a cracking unit of 
the Houdry fixed-bed type which had a 
capacity of 10,000 barrels per day 

The unit is one of the first of its kind 
in the U. S. to use an air-lift for trans- 
fer of regenerated catalyst beads from a 


kiln to the top of a reactor where the | 


beads are contacted with charge stock 
Construction of the refinery new unit 
started last spring. The contractor is 
C. F. Braun & Company. 
In addition to the Trenton refinery, 
Socony-Vacuum is installing new air- 


ROLL THIS 
TUBE SHEET 
IN 


HALF 
THE TIME! 


AIRETOOL Tube Rolling Control 


You can save time and cut as many as 8 
valuable hours from similar tube rolling 
jobs with this new AIRETOOL Control. Un- 
canny tube rolling accuracy is now assured, 
even with inexperienced operators. 


BETTER these 
8 important ways... 


The original control calibration is perma- 
nent. . . needs no adjustment. 

Relay operation is accurate and free from 
chotter. 

Employs or needs no delicate electronic 
tubes. 

No voltage regulator necessary for regular 
power sources. 

Minimum number of moving parts to wear 
out. 

Control consumes minimum current . . . 
delivers maximum power to motor. 
Every Control individually calibrated and 

shop tested before delivery. 
Designed for field and maintenance shop 
work as well as for new work. Available 
MOBILE UNIT @s a mobile unit. 


BEST in Lab, Shop and Field . . . 


Every test proves that the AIRETOOL control is the best 
obtainable at any price. Cash in on these benefits now. 
Write the AIRETOOL Manufacturing Co., 316 S. Center 
St., Springfield, Ohio. 


AIRE TOOT There’s an AIRETOOL 
~~! 4 ° 4 Tube Cleaner and Tube 
: MANUF ACTURIN MPANY Expander for Every Type 

of Tubular Construction. 


BRANCH OFFICES: New York, Philadelphia, 
Chicago, Houston, Tulsa, Baton Rouge 
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A Colmonoy Hard- Facing Application 


Thermocouple Protection Tubes last 
7-10 times longer when SPRAYWELDED 


The fast destruction of thermocouple protection tubes may now be 
prevented by the use of a remarkable hard-facing alley and a metal- 
spray welding method called the CoLMoNoY SPRAYWELD PROCEss. 


The photograph shows a thermocouple protection tube, made of 


inexpensive mild steel, mounted on a lathe. A powder spray gun, the 
Spraywelder, is spraying Cotmonoy No. 6, an extremely erosion, 


oxidation, and corrosion resistant nickel alloy. After spraying, the 
deposited alloy is fused to the base metal with an oxy-acetylene torch. 
The result is a smooth, welded overlay, as shown on the tubes above. 
When placed in service, tubes like these have given from seven to ten 
times the life of tubes previously used. 


The COLMONOY SPRAYWELDER 
has many profitable uses in the 
process industries. While the 
method illustrated above lends 
itself especially to cylindrical 
parts, such as pump shafts, 


sleeves, plungers, pistons, et.., 
any part, regardless of shape and 
contour, may be sprayed. Because 
the overlay may be held to 
within .010° of the desired size, 
less alloy is used and far less 
grinding is required than with 
other hard-facing methods. The 
Spray welder may also be used as 
a standard metaliizing gun, will 
spray copper, aluminum, stain- 
less steel, efc. 


Co_monoy No 
tions 
valves, 


used for hard-facing 


6 has many other applica- 
In the form of gas welding rods it is 
valve seats, 


pump seal and wear rings. CoLMonoy No. 6 
may also be cast for small precision parts 


Cotmonoy isacomplete line of hard-facing 
alloys, made to resist impact, abrasion, and 


corrosion, singly or in combination 


To 


accomodate application methods, they come 


in various forms 
paste, and metallizing wire 


powder, rods, electrodes, 


Write and ask for more information: about 
Cotmonoy alloys, about equipping yourself 
with a Spraywelder, or for the name of your 


nearest Sprayweld shop 


HARD FACING ALLOYS 
Tienes JOHN e staeet DETROM 3, 
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litt TCC units at refineries in Fast Chi 
| cago, Ind.; Buffalo, N. Y Beaumont, 
| Texas; Brooklyn, N. Y Augusta, Kan- 
Paulsboro, N. J., and several for- 
eign refineries 


sas; 


Atlantic Refining Plans 
$55 Million Annual Program 


he Atlantic Refining Company plans 
to spend $55 million annually tor the 
next hve years on refining facilities, ac- 
cording to Henderson Supplee, Jr., ex- 
ecutive vice president 

Among the projects will be a 40,000- 
barrel refinery at a location to be deter 
mined later 

he company has signed a five-year 
contract for about 12,000 barrels of Gulf 
Oil Corporation's 50 percent share of 
Kuwait Oil Company's crude produc 
tion, and would like, Supplee said, to 
expand production in Venezuela 


Anglo Iranian Begins Work 


| On Isle Of Grain Refinery 


Anglo-Iranian Oil Company, Ltd., has 
begun construction of its Kent refinery 
on the Isle of Grain, England. The refin 
ery, which has been under consideration 
for over three years, will have a capacity 
of 40,000 barrels per stream day 

British government approval 
given the project last June. Plans in 
clude a complete new refinery on a prom 
ontory at the 
and Medway estuaries 

The refinery will be the fourth for 
Anglo Iranian in the United Kingdom 
and the first built as part of the com 
pany’s postwar construction program 

Engineering and contracting will be 
by E. B & Sons, The Lummus 


M. W. Kelloge Com 


was 


junction of the Thames 


Badger 


ON STREAM—Pictured below during construc- 


tion is the new cot cracker of Salt Lake City 

Refining Company, Salt Lake City, together 

with the vacuum flasher which went on stream 
late last month. 
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pany, and others. First units of the proj- 
ect are scheduled for completion by the 
end of 1952 


Stanolind to Construct 
Research Center in Tulsa 


Stanolind Oil and Gas Company has 
ympleted preliminary plans for a new 
research center in Tulsa, and construc- 
tion will be started this spring if mate- 
rials are available. The site is an 80 
acre tract on the southwest corner of 
the intersection of 41st Street and Yale 
Avenue. Here will be housed the staff 
f more than 350 

Architects for the new center are 
Shreve, Lamb and Harmon Associates, 
New York 

Present laboratory facilities at 1136 
North Lewis Avenue will be retained 


T.G.T.’s Greensburg Plant 
Construction Progresses 


Tennessee Gas Transmission Com 
pany’s liquid hydrocarbon recovery plant 
near Greensburg, Ky., is now 45 percent 
complete. The plant which will cost an 
estimated $12 million, will process about 
750 Mmef. daily of natural gas. A liquid 
hydrocarbon recovery of 323,000 gallons 
laily is expected. The entire output will 
be sold to Mathieson Hydrocarbon 
Chemical Corporation 

Mathieson will further process the 
hydrocarbons at its new plant now un 
ler construction near Brandenburg, Ky 

Tennessee Gas expects to begin opera- 
tion of its extraction plant this spring 


Du Pont to Double Orange 
Polythene Facilities 


The world’s largest polythene manu- 
facturing facilities, those of E. I. du Pont 
le Nemours & Company at Orange, 
Texas, will be expanded to more than 
louble present capacity 

rt new facilities will increase the 

ant’s daily consumption of natural gas 
»y 60 million cubic feet. Partial opera 

ll begin by the end of 1951 with 
ympletion scheduled for late in 


Completes Salt Lake Unit 


Salt Lake Refining Company has com 
pleted and put into operation a 10,000 
barrel-per-day Houdriflow catalytic unit 
at North Salt Lake, Utah. The company 
s a subsidiary of Standard Oil Com- 
pany of California. Engineering of the 
addition was by Bechtel Corporation 
und Houdry Corporation with Bechtel 


as constructor 


Mexico Completes Refinery 


Mexico’s rebuilt and enlarged refinery 
at Reynosa has been completed and in 
augurated ahead of schedule. The 5000- 
barrel-per-day refinery will handle oil 
produced in the area to supply area de 
mand 


LPG Distribution Plant 


4 plant for filling and distributing 
liquefied petroleum gas being built by 
Socony-Vacuum Oil Company, Inc., in 
South Norwalk, Conn., is expected to 
ypen about the middle of January 


These ere 12% chrome-iron, cast statically. They're ma- 
chined and finished to close tolerances. 


Producing chrome-iron, chrome-nickel and nickel-chrome 
static castings has been our business exclusively since 
1922. We helped pioneer this phase of the high alloy 
casting business just as we helped pioneer centrifugal 
castings beginning in 1931. 


At Scottdale, we have one of the most modern high alloy 
foundries in the country. We have exceptional technical 
controls and a 400,000 volt X-ray machine. We can pro- 
duce individual static castings up to 74 tons in weight 
and machine or otherwise finish them to specifications. 


In short, we have a broad reliable service in connection 
with high alloy castings. 
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IMPERVIOUS GRAPHITE 


HEAT EXCHANGERS 


The new No. 240A is a shell-and-tube heat -exchanger made of “Karbate” 
brand impervious graphite... similar in construction to the familiar No. 
JOA... but with aimost three times as much total effective external heat 
transfer surface. Advantages are: 

1. 70.6 sq. ft. of external heat transfer surface. 


2. Single, double or four-pass routing of tube-side fluid is effected by 
a simple change of fixed and floating end-cover assemblies. 


3. Wide variety of corrosive fluids handled with negligible maintenance. 
4. Thermal shock resistance. 

5. Very high heat transfer rates. 

6. Stainless steel baffles. 

7. Easy tube replacement in the field. 

8. Removable “‘Karbate” tube bundle. 


9. Steel shell — oversize shell cti impi t plates and 
drain and vent plugs integral with shell end casting. 





*This exchanger is smal'er in capacity than the 240A. Possesses all of the advantages listed 
above for the 240A. For complete information on these two heat exchangers, write for 
catalog sections $-6715 and S-6690. Address National Carbon Division, Dept. PR. 





A LITTLE PICK-ME-UP OF 
H2SO4 MAY HELP THAT wre, as aint aes Sania ee 
INDIGESTION I'VE BEEN Flashlight Battery you get these big exclusive features: 


* More than twice os much light. 


‘ ‘ 
GETTING FROM KARBATE oe : 
test, bri i] available 
IMPERVIOUS GRAPHITE feaige tome ne 
© Holf the cost for light output. 
© Leakproef—no metal can te leak or corrode. 
The terms “Karbate” and “Eveready” © Will not swell, stick or jam in @ flashlight. 
are registered trade-marks of Why? Because of the ox clusive “i anside- 
t construction t ver 
NATIONAL CARBON DIVISION gut" construction of the “Eveready” 
UNION CARBIDE AND CARBON CORPORATION - an ny ye = | B bd , —_ 
ectrode is on inside to make ¢ ttery last longer, 
30 East 42nd Street, New York 17, N.Y. while the new outside carbon jacket makes the battery 
District Sales Offices: Atianta, Chicago, Dallas, leakproof. Order a supply of No. 1050's today. 
Kansas City, New York, Pittsburgh, San Francisco 
in Canada: National Carbon, Ltd., Toronto 4 


HEAT EXCHANGERS + PUMPS «+ VALVES + PIPING +» TOWERS + TOWER PACKING + BUBBLE CAPS - 
BRICK + STRUCTURAL CARBON + SULPHURIC ACID CUTTERS + HYDROCHLORIC ACID ABSORBERS 
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SCIENCE and 


TECHNOLOGY Abstracts 


Prepared by 
DR. E. H. LESLIE and DR. H. B. COATS 
The Leslie Laboratories 
Traver Road, Ann Arbor, Mich. 





Manufacture: Processes 
and Plant 





Concentric-Tube Fractionating Col- 
umns. Conrap K. DonNeLL AND Ropert 
M. Kennepy. /nd. Eng. Chem., 42 (1950), 
2327 32 

rhe concentric-tube fractionating col- 
umn is useful in the precise fractionation 
f samples of 10 to 50 ml. volume. The 
an improved column of 
details for construct- 
such columns. The 
height equivalent to a theoretical plate 
at total reflux ranged from 5.3 mm. at 30 
mi. per hour throughput to 30 mm. at 
300 ml. per hour. The columns described 
had annular 840 and 940 mm 
long, thus affording more than 150 theo- 
retical plates at low boiling rates. The 
pressure drop through the columns var 
ied from 0.3 and 0.9 nim. of mercury and 
the holdup between 0.01 and 0.05 ml. per 
theoretical plate. The width of the an- 
nulus in each of the columns was 0.75 
mm. Detailed drawings are given show- 
ing the construction. The data are pre- 
sented in some detail in tabular and 
graphical form. It has been found that 
the annulus must be very uniform over 
its entire length, that the distribution of 
reflux to the inner tubes must be per- 
fectly symmetrical, that the holdup in 
the head must be negligible, and that the 
return of reflux must be smooth and 
regular 


Engineering Aspects of Separation of 
Gases. Fractional Permeation Through 
Membranes. Sot WetLeR AND WaLDo A 
Sterner. Chem. Eng. Progress, 46 (1950), 
pp 585-90 

Organic membranes have the property 
of showing a much higher permeability 
towards some gases than towards others 
It is necessary that the membranes be 
unbroken and non-porous. Membrane 
permeability can be made the basis of 
a process for the separation of appropri- 
ate gas mixtures. The theory for the 
separation of a binary gas mixture is de- 
veloped and has been checked in a small, 
single-stage laboratory operation on air 
at five atmospheres pressure Permeabil- 
ty coefficients for a number of gases 
have been determined for several com- 
mercial packaging films. Ethyl cellulose 
seems to be best for the fractionation of 
air, and polystyrene best for the separa- 
tion of helium and hydrogen from gas 
mixtures. Since the action of the films is 
not perfectly selective, it is necessary to 
employ a multi-stage recycle system to 
obtain gases of high purity, but the num- 
ber of stages can be small in favorable 
cases. The process is of potential interest 


authors describe 
this type, and give 
ing and testipe of 


spaces 





for the separation of oxygen from air, 
helium from natural gas, hydrogen from 
such gases as coke-oven gas, tail-gases 
from hydrogenation processes, and pe- 
troleum refinery gases. A bibliography of 
9 references is included. 


Fog Formation in Cooler-Condensers. 
H. F. Jounstone, Max D. Kewiey, Anp 
D. L. McKrintey. Ind. Eng Chem., 42 
(1950), pp. 2298-2302. 

In a cooler-condenser fog is often 
formed by condensation of the vapor at 
some point in the gas stream rather than 
on the cooling surface. The small drop- 
lets are difficult to remove from the gas 
and frequently cause a loss of valuable 
or obnoxious material. Fog formation is 
most noticeable in the condensation of 
certain organic vapors in the presence of 
an inert gas. The authors atdel the 
conditions under which fog can form 
from a thermodynamic viewpoint. A the- 
oretical equation is given for the limiting 
conditions for the temperature of the in- 
terface and the gas composition and tem- 
perature. Verification of the equation was 
obtained by observing the conditions un- 
der which fog formation took place in 
mixtures of nitrogen and the vapors of 
sulfur, n-butyl alcohol, and water. In the 
experimental work fog formation was 
observed visually. Under proper condi- 
tions of temperature and concentration 
for fog formation, the fogs made could 
be so intense that a 60-watt light was 
entirely obscured. Likewise, the con- 
denser could be adjusted so that no fog 
was formed 


Catalytic Reactions at High Pressures 
and Temperatures. C. M. SLIepcevicH AND 
G. G. Brown. Chem. Eng. Progress, 4 
(1950), pp. 556-62 

The purpose of the work was to de- 
sign and construct a continuous, small- 
scale plant for studying catalytic reac- 
tions at temperatures as high as 1200° F. 





These abstracts from the current 


hie ture of scien and t h logy 
(not incl Ai 


g trade j 1 

available) were prepared by Drs. 
Leslie and Coats of The Leslie Lab- 
oratories, Traver Road, Ann Arbor, 
Mich., which will supply. at cost. 
photostatic copies of original ar- 
ticles. Complete or limited bibliog- 
raphies covering special topics by 
title, by abstracts, or in complete 
manuscript, also may be had by ar- 
rangement with the laboratories. 
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and at pressures up to 10,000 psi. As a 
typical application of the equipment and 
procedure, the decomposition of butanol-1 
over alumina-silicate catalyst was studied 
at 760° F., at pressures of 1 atm. 750, 
2500, and 9000 psi., and at feed rates 
from 0.2 to 1.5 moles of feed/(hr.) (Ib 
of catalyst). At a given feed rate the de- 
composition of butanol-1 first increases 
with increasing pressure and thereafter 
decreases, The major decomposition re- 
action is the direct dehydration of bu- 
tanol-1 to mixed butenes and water 
Complex side reactions, which involve 
the butenes largely, occur, the extent in 
creasing with increasing pressure. The 
major side reactions involve the con 
densation of the mixed butenes to higher 
molecular weight substances 


Synthesis of Methane from Carbon 
Dioxide and Hydrogen. Grorce G. Binprer 
AND Ropert R. Wuire. Chem. Eng. Prog 
ress, 45 (1950), pp. 563-74 

When the conversion of coal to gase 
ous fuel becomes economically attrac 
tive, it is probable that the catalytic 
upgrading of the mixtures of carbon 
monoxide, carbon dioxide and hydrogen 
will be de sirable The reactions of car- 
bon monoxide and carbon dioxide with 
hydrogen to form methane are those re 
actions of major interest in this connec- 
tion. The rate of formation of methane 
from carbon dioxide and hydrogen was 
measured by passing the feed gases 
ranging from 80 percent hydrogen and 
20 percent CO, to 30 percent H; and 70 
percent CO, over a reduced nickel cat- 
alyst. The pressure was atmospheric in 
all runs, the temperature ranged from 
500 to 750° F., and the space-time was 
varied from 0 to 8 X 10° hr. The rates 
of methane formation varied from 0 to 
5.6 Ib. moles/(day) (lb. of catalyst). The 
rate of reaction can be correlated by 
assuming a mechanism in which the 
major resistance to the over-all process 
is offered by the reaction of an adsorbed 
carbon dioxide molecule with at least 
two adsorbed hydrogen molecules. Two 
equations are given for the rate of meth- 
ane formation. A bibliography of 14 ref- 
erences is included. 


Carbon Disulfide from Natural Gas 
and Sulfur. Reaction of Methane and 
Sulfur Over a Silica Gel Catalyst. Hitiis 
O. Foixrns, Etmer Mitiex, anp Harvey 
Hennic. /nd. Eng. Chem., 42 (1950), pp. 
2202-7 

The authors briefly review the litera- 
ture on the reactions of hydrocarbons 
and sulfur, particularly for the making 
of carbon disulfide. The present article 
deals with one phase of the process for 
making carbon disulfide from methane 
or natural gas and sulfur, and presents 
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the results of a detailed study of the 
reaction of methane and sulfur vapor 
over a silica gel catalyst in the tempera- 
ture range 500° to 650° C. Conversion 
data are given for a wide range of space 
velocity. The thermodynamics of the 
reaction are considered, as well as the 
effect of varying ratio of reactant, the 
life of the catalyst, and the quality of 
the carbon disulfide produced. Although 
under certain conditions small amounts 
of impurities were produced, in no case 
did the mercaptan or sulfide content of 
the carbon disulfide exceed 0.1 to 0.5 
percent respectively. In most runs no 
mercaptans or sulfides were formed. The 
reaction is approximately second order, 
and has an activation energy of 38,300 
calories per gram mole. The results of 
the research work furnished the basis 
for the development of a commercial 
method, now in operation, for the manvu- 
facture of carbon disulfide \ bibliog- 
raphy of 18 references is given 





Chemical Composition and 
Reactions 





Further Researches on the Determi- 
nation of the Chemical Composition of 
Oil Shales. T. EF. Dancy anv V. Greproye 
four. Inst. of Petroleum, 36 (1950), pp 
593-603 

Oil shales contain widely varying 
amounts of mineral matter, ranging from 
almost 100 percent to as little as 1 or 2 
percent. This mineral material introduces 
difficulties into the determination of the 
true ultimate composition of the kerogen, 
as the organic matter of shale is called 
Carbonates interfece with the determi- 
nation of carbon, and the presence of 
water in the shale minerals interferes 
with the determination of hydrogen. To 
eliminate these difficulties the removal 
of mineral matter from shales was stud 
ied, using chemical and physical meth 
ods. Chemical procedures involve treat- 
ment with hydrochloric acid to remove 
carbonates and sulfates. The residue was 
treated with mixed hydrochloric and hy 
drofluoric acid to decompose and dis- 
solve silicates. The residue was then 
boiled with sodium carbonate solution to 
decompose any acid-insoluble complex 
fluorides. The remaining material was 
treated with zinc dust and hydrochloric 
acid to remove iron pyries. The hydro 
chloric acid treatment influenced the 
kerogen only in removing organic bases 
It was concluded that boiling with sodi 
um carbonate should be avoided, since 
alkali-soluble materials may be formed 
by oxidation during the treating process 
Pyrite is not quantitatively removed by 
zine and hydrochloric acid. The physical 
removal of mineral matter is the most 
satisfactory method for determining the 
true percentages of carbon and hydro- 
gen. However, this process will not sepa- 
rate the kerogen from imorganic matter, 
and also cannot be applied to all shales 
The authors conclude that no method 
generally applicable to the removal of 
mineral matter from oil shales is now 
known, and variations in the procedure 
must be made to suit the individual sam 
ples studied 


Fluorinated Derivaties of Propane Con- 
taining a -CHF, Group. H. W. Davis 
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AND A. M. Wuatey. Jour. Am. Chem 
Soc., 72 (1950), pp. 4637-8 
rhe paper is a report on extension of 
the previous work on the fluorine deriv- 
atives of propane. Four new compounds 
prepared, including CHCl,-CClh- 
CCh-CCh-CHF,, CFCh-CCl- 
CHF, and CF;CI-CCkh-CHF; The hy- 
drogen in the group -CHF; was found 
to be more resistant to displacement by 
chlorine and to attack by alkali than that 
in group -CHCL 


Halogenation of Olefins in Heterocy- 
clic Tertiary Amines. I. Cycloalkenes. 
F. N. Haynes, Henry K. Suzuki anp 
D. E. Pererson. Jour. Am. Chem. Soc., 72 
1950), pp. 4524-5 

Halogenation of cyclic olefins, such as 
cyclohexene and cyclopentene, in the 
presence of tertiary amines was studied 
lrans-2-Halocycloalkyl quaternary salts 
were obtained from reactions between 
cyclohexene, cyclopenten, pyridine, iso- 
quinoline and quinoline with bromine and 
iodine monochloride. In the bromina 
tion, the yield of quaternary salt in 
creased with the ratio of base to olefin 
and followed the series: pyridine, iso- 
quinoline, quinoline. The yields from the 
iodine monochloride reactions were much 
higher than from the corresponding bro- 
ninations. A mechanism is proposed in 
volving competition of base and halide 
anion for a halonium ion intermediate 


Copolymerization. XV. Copolymeriza- 
tion of Acetylene Derivatives with Ole- 
fins. Retardation by Radicals from Acety- 
lenes. Kennetu W. Doak. Jour. Am Chem 
Sec., 72 (1950), 4681-6 

4 polarity series, in which olefin mon- 
omers are placed according to their abil- 
ity to donate or accept electrons, has 
been established by consideration of the 
products of the reactivity ratios. No 
quantitative data are available for the 
radical copolymerization of acetylene de- 
rivatives which would enable this class of 
monomers to be placed in the reactivity 
and polarity series for olefins. It was the 

bject of the work reported to determine 
reactivity ratios for the copolymerization 

f representative acetylenes, hexyne-l, 
phenylacetylene, and diphenylacetylene, 

ith the olefins acrylonitrile and methyl 
acrylate Copolymerization of styrene 
and phenylacetylene was also studied. It 
was found that phenylacetylene is less 
than one-third as reactive as styrene to- 
vard acrylonitrile and methyl acrylate 
radicals, but hexyne-l and hexene-l are 
more nearly equally reactive. Dipheny]l- 
acetylene is only about a fiftieth to a 
hundredth as reactive as phenylacety 
lene, while hexyne-l is a twentieth as 
reactive. The systems phenylacetylene 
methyl acrylate and styrene-diphenyl 
acetylene copolymerize at a rate propor- 
tional to the square root of catalyst 

ncentration 
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The Volume Flow of Asphalt. M 
Reiner, P. |. Ricpen anv E. N. THrRower 
mr. Soc. Chem. Ind., 69 (1950), pp 
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In fluid or thermofor catalytic 
cracking Buell recovery systems have demon- 
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consolidated specimens of 

=baaee of bitumen and mineral filler 
under tension have shown that the ma- 
terial not only undergoes viscous flow, 
but also progressively increases in vol- 
ume. Both the shear and volume flow 
have a viscous, or permanent, component 
and an elastic, or recoverable component. 
A viscous Poisson ratio and a deforma- 
tional Poisson ratio were calculated. For 
the particular asphalt studied the viscous 
Poisson ratio had a value of 0.085 and 
the deformational Poisson ratio was 
nearly constant at 0.175. The method of 
calculating the viscous and elastic shear 
deformation, and the viscous and elastic 
volume deformation are given and illus- 
trated. The apparatus used in the work 
is described in some detail and the data se- 
cured are pee sented in tabular and graphical 
form. A bibliography of 10 references is 
included 


Oil Exudation Property of a 
I ( KNow Les, F. ( McCoy H 
ScHweyer, AND C. E. WILKINSON Ind 
Eng. Chem., 42 (1950), pp. 2340-3 

All asphalts exude oil in varying de- 
grees if suitable conditions obtain. Oil 
exudation has practical significance, as, 
for example, in the manufacture of roof 
ing or laminated paper, where undesir- 
able staining may occur. The purpose of 
the work was to determine the relation 
ship of the oil exudation property of as- 
phalt to time and temperature, as well 
as to physical properties, type of proc 
essing, and type of crude oils from 
which the asphalt was made. An acceler- 
ated test of considerable flexibility was 
developed for measuring oil exudation 
The details of construction of the re 
quired apparatus are given. Steam-blown 
asphalts show much lower staining in- 
dexes than asphalts made by air blowing 
The crude oil from which asphalts are 
made is important, as certain crudes 
give asphalt much more favorable from 
a staining standpoint 


Measurement of Density of Hydrocar- 
bon Liquids by the Pycnometer. H. M 
SMITH AND Cooperators. Analytical Chem., 
22 (1950), pp. 1452-3 

The authors describe the results of the 
cooperative testing through the activities 
of an ASTM committee, of an open-arm 
bi-capillary pycnometer. For compara- 
tive purposes, measurements were taken 
with a Bingham pycnometer and by a 
fifth-place Chain-o-matic specific gravity 
balance. The results are presented in 
tabulated form. Results with the pyc- 
nometer indicated an accuracy and re- 
producibility of 0.0001 gram per ml 
Based on the results of the cooperative 
testing, the committee has standardized 
the U-shaped bi-capillary pycnometer, 
described by Lipkin ef al., and it is now 
an ASTM standard method. Also it has 
aun American Standards Association des- 
ignation 


Determination of Aromatics and Ole- 
fins in Wide Boiling Petroleum Frac- 
tions. A. E. Spakowsxk1, Apert Evans 
anp R. R. Hresarp. Analytical Chem., 22 
(1950), pp. 1419-22 

The authors describe a method for 
the analysis of wide boiling petroleum 
fractions with end points below 600° F 
A chromatographic procedure was used 
to make four fractions nonaromatic, 
intermediate, pure aromatic, and a pure 
aromatic “wash.” The percent aromatics 
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PROBLEM: Condensate accumulates in 
coils due to lack of pressure when thermo- 
static regulating valve i« throttling or 
closed. Improper drainage and water ham- 
mer result when thermostatic valve opens. 


SOLUTION : Drain coils fast. Use trap with 
four to eight tim capacity of actual 
steam condensate rate. For medium or 
high pressures, cither open or inverted 
bucket traps are suitable. Use open bucket 
traps for low pressures. 


Completeness of the Strong trap line 
enables our engineers to recommend 
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in the intermediate is determined by 
specific dispersion and the total aro- 
matics in the sample is the sum of those 
found in the imtermediate and in the 
final two fractions. Total olefins plus 
aromatics are determined by sulfonation 
and the olefins are then determined by 
difference. Accuracies of 1 percent are 
obtained with analysis times of less than 
8 hours. The literature of the subject 
is briefly reviewed with comments on 
the various procedures. Details of the 
apparatus and materials used in the 
study are presented and typical results 
are given im tabular form 


SO. and SO, in Exhaust Gases of 
Internal-Combustion Engines. M. J. van 
per Ziypen, |. E. vAN Huinre, anv J. ¢ 
VAN DEN ENpe. Jour. Inst. of Petroleum 
36 (1950), pp. 561-74 

In recent years considerable attention 
has been given to the relation between 
the sulphur content of engine fuels and 
wear of engime parts such as piston 
rings and cylinders. Feeling that knowl- 
edge of the SO,-content of exhaust gases 
would assist the studies of the influence 
of SO, on wear and on the fouling of 
internal combustion engines, the SO, 
content of exhaust gases of both spark- 
inition ud diesel engines were deter 
mined. The SO, present, in all cases, 
was low. Most of the sulphur was pres 
ent at SO, Determination of SO, and 
SO, in exhaust gas is difficult, because 
SO, is rapidly oxidized, during sampling 
and analysis, by compounds of the per 
xide-type present in the exhaust gas 
Oxidation will also occur on cold cyl 
inder walls, and the SO, thus formed ts 

msidered as the main source of wear 
und fouling of engines. There i oO re 
lation between the ntent of the 
exhaust gas and the $ found on the 
cylinder walls, and it was concluded that 
the SO,-determinations in exhat gas 
are therefore of 1 value in studying 


and fouling problems 
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Spiropentane: Heat Capacity, Heats of 
Fusion and Vaporization, Vapor Pres- 
sure, Entropy and Thermodynamic 
Functions. D. W. Scorr, H. L. Finke 
W. N. 4upparp, J. P. McCuttoven, M. I 
Gross, K. D. Wiritramson, Guy Wappinc 
ox AND H. M. Hurrman. Jour. Am 
Chem. Soc., 72 (1950), pp. 4664-8 

The heat capacity of spiropentane 
the solid and liquid states was deter 
mined over the temperature rang 
298° K. The melting point is 166.14 
0.05° K. The heat of fusion is 1538 
per mole. The heat of vaporization 
measured at three temperatures 
values were found to be 6753 
6393 cal. per mole, at 10.00, 

39.98", respectively. The heat capacity 

the vapor was measured at five tempera 
tures in the range 318 to 487° K. An 
equation is given for heat capacity. The 
vapor pressure was measured over the 
range of temperature from 3 to 71°, and 
an equation is given that fits the vapor 
pressure data. The entropy of the liquid 
f spiropentane is 46.29 © 0.10 cal./deg 

mole, and the entropy of the vapor in 
the ideal gas state at one atmospheri 
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pressure is 67.45 + 0.15 cal./deg./mole, 
both at 298.16° K. Values of the thermo- 


iynamic functions were computed for 


selected temperatures up to 1500° 


Compressibility of Ethane-Propylene 
Vapor Mixtures. H. Wiitiam PRENGLE, 
Ik, AnD Henry Marcuman. Ind. Eng. 
Chem., 42 (1950), pp. 2371-4 

The compressibilities of four ethane- 
propylene vapor mixtures (0.1861, 0.4033, 
0.6016, and 0.7998 mole fractions of 
ethane) over the range of pressure from 
10 to 220 atmospheres and of tempera- 
tures from 100 to 250° C. are given. 
Measurements were correlated by means 
~ the Benedict-Webb-Rubin equation of 
state to a density of 9.0 moles per liter, 
vith an over-all deviation of 0.61 per- 
cent. The data are believed to be accu- 
rate to within +£0.25 percent. The results 
are presented in detail in tabular and 
graphical form and a bibliography of 10 
references is included 


Purification, Purity, and Freezing 
Points of Twenty-Nine Hydrocarbons of 
the API-Standard and API-NBS Series. 
\. J. Srremr, er av. J. Research Natl 
Bur. Standards, 45 (1950), pp. 173-91 

Ihe purification and the determination 
f freezing points and purity of 29 hy- 
irocarbons is described. These included 
14 monoolefins, 9 diolefins, and 2,2,4,6,6,- 
pentamethylheptane, 1,1,2-trimethylcy- 
clopropane, 4-ethenyl-1l-cyclohexene, cts- 
lecahydro-naphthalene, trans-decahydro- 
naphthalene, and 2,3-dihydroindene. The 
vork was done at the Bureau of Stand- 
ards as part of the work of API Proj- 


ect No. 6 


Changes of Entropy and Heat Content 
During Polymerization. F. S. Darnton 
anp K. J. Ivin. Trans. Faraday Soc., 46 
1950), pp. 331-48 

Available data on heats and entropies 
f polymerization are reviewed in rela- 
tion to types of systems in which the 
ceiling temperature may be reached 
Methods for determining heats of poly 
merization are reviewed, and the magni- 
tude of various phase-change corrections 
are discussed in relation to existing data 
m mono-olefins. Experimental methods 
’r measuring entropies of polymeriza- 
on are described (1) from equilibrium 
x “ceiling” temperatures, (2) from 
standard entropies of polymer and mono- 
ner, and (3) from the ratio of the 
equency factors of the propagation 
und depropagation reactions. The ratio 
4H/4S for dimerization and high poly- 
nerization, and its temperature varia- 
tion, are compared with experimental 
‘ alue s 


An Irregularity in the Solvent Powers 
of Paraffins. J. H. Hi-pesrann, University 
f California. J. Chem. Phys., 18 (1950), 
yp. 1337-8 

N-heptane and carbon tetrachloride 
vere compared as solvents for five sub- 
stances, perfluoroheptane, iodine, sulfur, 
stannic iodide and phosphorus. The data 
indicate that the solubility parameter of 
n-heptane should be taken as from 0.3 to 
1.5 less than that of carbon tetrachloride 
instead of 1.15 less, as determined from 
their energies of vaporization. The ex- 
planation offered by Simons and Dunlap, 
n their study of two pentanes, to the 
effect that hydrocarbon molecules can 
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interpenetrate and yield a liquid with 
unusually small free volume, appears 
reasonable. The data indicate that a sim- 
ple, practical means of dealing with the 
solubility relation of paraffins is to de- 
rive their solubility parameters from 
known solubility data. It can reasonably 
be expected that the values so deter- 
mined will prove applicable to new cases 


Carnegie Chemist Named to 
ACS Gas and Fuel Research 


Dr. Arthur A. Orning of the Carnegie 
Institute of Technology has been elected 
chairman of the American Chemical So- 
ciety’s Division of Gas and Fuel Chem 
istry. He succeeds Dr. R. E. Brewer, 
chemical engineer with the U. S. Bureau 
of Mines in Pittsburgh 

Dr. John Farley Foster of the Battelle 
Memorial Institute, Columbus, Ohio, was 
named chairman-elect, and Professor H 
Beecher Charmbury of Pennsylvania 
State College was re-elected secretary 


Gas Short Course Planned 


A program covering all phases of gas 
measurement, including gas accounting, 
metering, pressure regulation and instru- 
mentation, is planned for the Southwest- 
ern Gas Measurement Short Course to 
be held at the University of Oklahoma, 
Norman, Okla., April 10-12. James L. 
Griffin, Northern Natural Gas Company, 
Omaha, Neb., is in charge of the pro- 
gram 


Egloff Address Scheduled 


The University of Edinburgh's Sena 
tus Academicus elected Dr. Gustav Eg 
loff, Universal Oil Products Company, 
to give the biennial “Romanes Lecture 
in Chemistry for 1951.” Dr. Egloff, vice 
president of the Third World Petroleum 
Congress, will attend the Third Con- 
gress, in The Hague, May 28 to June 6, 
1951 


Chemicals Wanted 


rhe National Registry of Rare 
Chemicals, Armour Research 
Foundation, 33rd, Federal and 
Dearborn Streets, Chicago 16, has 
received urgent requests for the 
chemicals listed below If anyone 
has one or more, even if only one 
gram quantities, please inform the 
Registry 
Anthracene 2-sulfonic acid 
2,3-Dihydroxyanthracene 
Carbon tetraiodide 
2,6- Epoxyhexane 
rribromobutane 
p- Methoxythiophenol 
Maleimide 
Sodium thiobutyrate 
N-Thioaceto-p toluidine 
Heptacosane 
3,3-Dichloropropene-1 
1,1-Diiodo-2-methylpropane 
Butyne 
2,3,4,5-Tetramethylhexane 
1-Methylanthracene 
1,2-Epoxy-3,4-epoxybutane 
Pentadiene-1,4 
Vinylcyclohexane 
Dilauryl sulfone 


Petroleum Refiner—V ol. 30, No. 1 





oo ta 


WORTH LOOKING INTO 


The NUE WY Ingersoll-Rand, Class CRVR, Cradle-Mounted 
Centrifugal Pumps 


Developed Es pecially for Refinery and Process Service 


— to assure easier maintenance and \ess of it! 


Most centrifugal pumps look pretty much alike — on the outside. But it's 
what’s inside and who builds them that makes the big difference in per- 
formance, dependability and maintenance. Note, for example, these features 
of the new Ingersoll-Rand Class CRVR pumps: 


@ DEEP, WATER-COOLED STUFFING (4) 


e 


R Ing 


COMPRESSORS © AIR TOOLS ¢ ROCK DRILLS ¢ TURBO BLOWERS ¢ CONDENSERS © CENTRIFUGAL PUMPS « Oll AND GAS ENGINES 


BOX—with ample space for either 
conventional ring packing or the 
Cameron mechanical shaft seal. 


HOOK-TYPE SHAFT SLEEVE — sealed 
at impeller end and free to expand 
toward gland end. Eliminates 
leakage under sleeve and assures 
a tight impeller assembly. 


SPLIT-TYPE SMOTHERING GLAND — 
traps any shaft seepage of volatile 
or hazardous liquids. Gland is 
quickly removed for access to 
stuffing box. 


+5 


16) 


HEAVY, BARREL-TYPE CRADLE — for 
giving extra-firm support to shaft 
and bearing assembly. Large side 
openings simplify inspection and 
packing. 

HEAVY-DUTY BALL BEARINGS — of 
the single-row, deep-groove type, 
with efficient and dependable ring 
oil lubrication. 


DRIVE MOTOR OF ANY DESIRED 

TYPE — drip-proof, splash - proof, 

totally-enclosed, or explosion- 

proof. Heat from pump shaft is 
J 





i d from motor. 


¥ P 


You'll discover many other important features, too, — features 
that make Ingersoll-Rand’s completely new line of Cradle- 
mounted Centrifugal Pumps ideally suited to the petroleum and 
other process industries. These units are available for capacities 
to 550 gallons per minute and heads up to 250 feet. Your nearest 
I-R representative will be glad to give you the complete story. 
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ersoll-Rand 


11 BROADWAY, NEW YORK 4, N.Y. 555-9 
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A new concept in Pneumatic Control: 


The Taylor TRANSET* 
Control System 


> MORE ACCURATE MEASUREMENT 

> CLOSER CONTROL ON ANY PROCESS 
> CONTINUOUS SPACE-SAVING RECORDS 
> HIGHER PROCESSING EFFICIENCY 


Taylor has developed a new controller and a new recorder 
to take full advantage of faster measuring devices, such 
as Transaire* Temperature and Pressure Transmitters 
and the Ancroid Manometers for Flow and Liquid Level 
Each takes advantage of the other's superior perform- 
ance. Now available in a complete system. The re- 
sule—unprecedented quality of process control. 


1. FASTER MEASURING INSTRUMENTS. Taylor's 
Transaire, force-balance temperature or pressure trans- 
mitters, created new standards in the measurement of 
hanging or dynamic temperatures and pressures. With de- 
rivative action (Speep-Act*) in the measuring system, 
they transmit process changes with unbelievably fast 


swccuracy. Many other features 


2. FASTER CONTROL with Stability! Taylor's new 
Tri-Act* Controller combines a wider range of response 


idjustments, an increased capacity relay air valve, anda 


new control circuit, to take advantage of the faster measur- 
ing systems. This new force-balance controller permits 
4 times faster reset rate and 4 times faster rate action 
(Pre-Act*) than conventional controllers. No overpeak- 
ing. Faster recovery for load changes on pressure, flow, 
and temperature applications—because rate action is in 
the new circutt. 


3. MIDGET RECORDER saves space. New Transei 
Recording Receiver greatly reduces panel space. Fits 
374"' x 44%”’ panel opening, making it especially adapt- 
able to graphic panels. Gives continuous 30-day process 
record, with 3 hours visible—remote setting of control 
point—automatic to manual control—instant check on 
controller performance and the control valve position. 


We sincerely believe this new Taylor-engineered Transet 
Pneumatic Control System combines the best transmitter, 
the best controller, and the best recorder on the market. Find 
out more about it, and put it to work for vou! Write for 
BULLETIN 98097, and ask your Taylor Field Engineer 
Taylor Instrument Companies, Rochester, N. Y., and 
Toronto, Canada. v2 y\ 
Instruments for indicating, recording and Taylors \\ 
controlling temperature, pressure, eaten ' 
humidity, flow and liquid level. OT 


TRANSAIRE = TO TRI-ACT = TO TRANSET 





MEAN 


ACCURACY FIRST 


Prese yo rseribibe 








1. TRANSAIRE force-balence temperature or pressure transmitter with SPEED- 
ACT gives rate action in the measuring circuit. 2. TRI-ACT Contreiier. Has 
high capacity relay air valve for faster response to new control circuit. Wider 
response adjustments. 3, TRANSET Recorder. Fits 3%" x 4'4" opening . . . a 
“aatural” for graphic panels; a great space saver for conventional panels 


IN HOME AND INDUSTRY 
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Digest of Recent U. S. PATENTS 
Pertaining to PETROLEUM REFINING 


Compiled by HEINZ HEINEMANN 


(From the Official Gazette, October 17, 24, 31 and November 7, 1950.) 





REFINING 





U.S.P. 2,526,499. Refining Heavy Oils. 
H.C. Paulsen to Standard Oil Develop 
nent Cx 
sas oil is freed f 

acting it at 
ith Attapulgus clay under 


ms 


oxides by con- 
70-90° F 
con 


rom pet 
temperatures otf 
suitable 


U.S.P. 2,526,524. Method of Separating 
Hydrogen from Hydrogen Containing 
Gases. A. 8. Welty, Jr., to Standard Oil 

development Company 
In a process for recovering hydrogen 
uxture thereof with nor- 
hydrocarbons, a turbulent 
of particles consisting of 
alumina is em 

ployed as an adsorbent of hydrogen at a 

of 900-1400° fF 


ma nzaseous n 
ally gaseous 
fluidized 
1olybdena on activated 


mass 


mperature 
U.S.P. 2,526,722. Solvent 
Light Oils. D. K m to The 
Company 
Oil of the ker light gas oil 
pe containing c« co-boiling 
vith the solvent employed for refining the 
water-miscible or 
treated in a 
which involves 
rmer 


Refining of 
teave Texas 
sene an 1 
mstituents 


| is extracted by a 
further 
detail 


ype t 


nic solvent and 
umed u 


ise Of an azeotre 


1 
cess cle 


U.S.P. 2,526,962. Prevention of Deterio- 
ration of Hydrocarbon Materials. L.A 
Morris to Phillips Petroleum Company 
\ paraffinic hydrocarbon liquid boiling 
tween 250-500° F. and produced by re 
ting low-boiling isoparaffins with low 

boiling olefins under alkylation conditions 

tored im the added HS 

additive is removed at the end of the 

¢ peri ym the liquid. Formation 

wiferous compounds by oxidation 
nhibited be the additive 


presence of 


U.S.P. 2,526,963. Process for Stabilizing 
Hydrocarbons. L. C. Morris to Phillips 
Petroleum Company 
Odorless fractions of highly branched 

paraffin hydrocarbons are prepared by 

adding 0.005-0.5 percent by weight of a 

saturated or mono- 

16-18 C atoms to 


stannous salt of a 
Nlefinic fatty acid with 
the hydrocarbon mixture and fractionat 
ing the resulting mixture in a special 
manner. Odor formation by oxidative de- 
terioration of the hydrocarbon fraction 
while heating is avoided by this treat- 
ment 


U.S.P. 2,526,966. Treatment and Trans- 
portation of Hydrocarbons. G. G. Ober- 


1951 


January, 


fell and R. ( 

leum Company 

Hydrocarbon mixtures as obtained 
from natural sources are treated in a first 
geographical location to produce natural 
gas and an impure asphaltic crude oil 
Natural gasoline is removed from the 
natural gas. Material boiling in and be 
low the gasoline range is removed from 
the crude oil. The lighter than gasoline 
hydrocarbons are subjected to alkylation 
and polymerization to form gasoline and 
by-product hydrogen. The topped crude 
is subjected to mild hydrogenation with 
this hydrogen. The gasoline products are 
blended and mixed with the topped hy- 
drogenated crude to act as a diluent there- 
for. The resulting mixture is pumped via 
pipe line to a refinery in a second geo- 
graphical location, where the gasoline is 
recovered and the remaining topped 
crude is cracked to produce gasoline ma- 
terials 


Alden to Phillips Petro 


U.S.P. 2.526,971. Recovery of Olefin Hy- 
drocarbons. G. C. Ray to Phillips Pe- 
troleum Company 
Olefins are recovered from their mix 

ture with more saturated hydrocarbons 

by contacting the mixture with a solution 
of a cuprous salt in o-anisidine 


U.S.P. 2,527.121. Determination of Aro- 
matics in Hydrocarbon Mixtures. B. F. 
Dudenbostel, Ir.. to Standard Oil De 
velopment Company 
The total aromatic hydrocarbon con- 

tent of a liquid sar:ple is quantitatively 

determined by scanning the Raman spec- 
trum of the sample in the 1590-1615 wave 

number displacement region producing a 

curve expressing the variation of intensity 

within this region and measuring _ 
peak intensity and the peak base width « 

the curve of intensity within this region 
above the base background intensity. The 
total area beneath the intensity curve and 
above the background intensity within 
this region is determined and the total 
aromatic content of the sample calculated 


U.S.P. 2,527,122. Determinaion of Olefins 
in Hydrocarbon Mixures. J. J. Heigl, 
J. F. Black and B. F. Dudenbostel, Jr., 
to Standard Oil Development Com- 
pany 
The method according to this patent is 

closely related to that of U.S.P. 2,527,121 

The Raman spectrum of the olefin con- 

taining sample is scanned in the present 

case in the 1630-1680 wave number shift 
region 


U.S.P. 2,527,404. Process for the Propane 


A Gulf Publishing Company Publication 


Fractionation of Lubricating Oil 

Stocks. A. N. DeVault to Phillips Pe- 

troleum Company 

Details are claimed of a continuous 
process for the fractionation of asphalt- 
containing lubricating oil stocks by means 
of a body of liquid propane rich in dis 
solved oil 


U.S.P. 2,527,889. Diesel Engine Fuel. 
[ae Moore and P. W. Fischer to 
Union Oil Company of California 
A diesel oil contains 0.02-3.0 percent by 

weight of an additive consisting of 80-99 
percent of a fatty acid ester of glycerol or 
a glycol with at least one unesterified hy- 
droxy group, and 20-1 percent of a fatty 
acid. Both said fatty acids shall have at 
least 10 C atoms. Corrosion of metal parts 
in the fuel system by contamination of 
the diesel fuel with saline water is pre 
vented by the additive. Glycerol mono- 
olsate and sulfurized oleic acid are ex 
amples for the acid ester and free fatty 
acid 


U.S.P. 2,527,951. 
tion. B. J. Mayland and E. 
Phillips Petroleum Company 
4 mixture of aliphatic hydrocarbons 

containing olefins of at least three degrees 

of unsaturation is intimately contacted 
with ethanolamine and paraldehyde or 
tetraethylorthosilicate as a non-pular sol 
vent. The more unsaturated hydrocarbons 
are preferentially dissolved while the 
more saturated hydrocarbons are sepa 
rated in the raffinate phase. That phase of 
hydrocarbons obtained which still con 
tains more than one hydrocarbon type is 
then treated with a similarly combined 

solvent mixture of ethanolamine and a 

non-polar solvent, this latter constituent 

being tetraethylorthosilicate if paralde 
hyde was used in the first selective dis 
solving step, and vice versa 


Hydrocarbon Separa- 
White to 


U.S.P. 2,527,964. Separation of Gases. 
S. P. Robinson to Phillips Petroleum 
Company 
A gaseous mixture containing methane, 

C; and heavier hydrocarbons is treated to 

separate the methane therefrom by means 

of activated charcoal suspended in a 

stream of the mixture under conditions 

such that hydrocarbons boiling higher 
than methane are adsorbed. Further de- 
tails are claimed. 


U.S.P. 2,527,987. Fuel Oil Composition. 
J. B. R. Caron, C. Wies and E. B. Glen- 
denning to Shell Development Com- 
pany. 

4 non-clogging fuel oil consisting of 
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TEFLON SHEET 


Standard Sizes: 36x 36’’— 30x 30’ — 24x 24” 
Thicknesses from '/16” to 1'/2” 


Chemically-inert Teflon can’t be attacked by, can’t contam- 
inate any process material. Teflon is tough, extremely anti- 
hesive, and serviceable from —150° F. to 550° F. It has 
outstanding electrical properties, zero water absorption, and 
is unaffected by outdoor weathering. Teflon is the perfect 
answer to countless product and equipment problems 
throughout the process, chemical, and electrical industries. 


Teflon sheet stock is easily cut or machined into whatever 
parts you need, so whether you're ready for quantity 
production or merely wish to evaluate, let us know 
your requirements. 

Also available, Teflon cylinders, rods, tubing, and bars, as 
well as all types of special molded or machined parts. We 
are the country’s leading manufacturer of Teflon products. 


Teflon Products Division 


UNITED STATES GASKET CO. 


682 N. 10th Street» CAMDEN, NEW JERSEY 


Typical Properties of ''Teflon"’ 
+ 


> 
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cracked fuel oils or mixtures thereof with 
straight run fuel oils contains 0.0025-0.01 
percent of oil-soluble alkali metal salt of 
oil-soluble petroleum sulfonic acid having 
a mol. wt. of 475-650 and derived from a 
naphthenic petroleum stock 


U.S.P. 2,528,028. Method and Means for 
Separating Hydrocarbon Liquids and 
Water from High-Pressure Gas 
Streams. A. F. Barry, Conroe, Texas 
Details are claimed of a method and 

apparatus for separating hydrocarbons 

and water from a high pressure gas 
stream flowing from a high pressure well. 


U_S.P. 2,528,032. Method of an Apparatus 
for Treating Petroleum Emulsions. 
A. V. B. Candler and W. A. Stover, 
Tulsa, Okla 
Crude oil emulsions are treated to sep- 

arate out gaseous vapors. These vapors, 
consisting of water and gases, are then 
passed in indirect contact with a cool 
mass of the emulsion to effect condensa- 
tion. The remaining gases are then dis- 
charged into the emulsion for direct 
contact therewith to effect maximum ab- 
sorption 


U.S.P. 2,528,363. Catalytic Hydrocarbon 
Treating. C. J. Helmers to Phillips Pe- 
troieum Company 
Phe antiknock rating of a cracked gaso- 

line hydrocarbon material is improved by 

a treatment claimed in detail. A lesser 

portion of the material is treated with a 

mineral acid, e.g., H»SO,, and the result- 

ing treated portion is mixed with the un- 
treated larger portion of the material 

[he resulting mixture is contacted with 

an olefin isomerization type catalyst 


U.S.P. 2,528,605. Motor Fuels. W. A. 
Partridge and H. J. Alty to Anglo- 
Iranian Oil Company, Ltd 
A gasoline for use in internal combus 

tion engines containing tetraethy! lead is 

stabilized by a small amount of a com- 

pound of the formula CH,COR, where R 

is OH, OCOCHs, NH, or CN. This addi- 

tive prevents the formation of lead-con- 
taining precipitate 


U.S.P. 2,528,892. Xylenes Separation. 
\ 


Lien and D. A. McCaulay to 
Standard Oil Company of Indiana 
Details are claimed of a process for the 

separation of individual xylenes from a 

solution of at least two xylene isomers in 


liquid HF and BF, 


U.S.P. 2,529,030. Distillation Control by 
Refractive Index. J. W. Latchum, Jr., 
to Phillips Petroleum Company 
The continuous fractional distillation of 

a plurality of close boiling liquids, e.g., 

hydrocarbons having substantially differ- 

ent indices of refraction is controlled by 
means of these indices for the separation 

of the lowest boiling liquid using a 

method claimed in detail 


U.S.P. 2,529,274. Solvent Refining of 
Light Oils. G. B. Arnold and L. Kovach 
to The Texas Company 
Hydrocarbon oil boiling in the range of 

275-6000° F. relatively low in aromatics, 

and containing at least a small proportion 
of constituents having true b.p.’s in the 
range of the solvent boiling temperature 
and below is refined with an organic sol- 
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We have 
been asked: 


Can insulation save 
my buying a new 
feed water heater? 


Here’s what a manufacturer wrote us recently: 
“Our factory uses steam for processing. Con- 
densate return lines, which are now uninsulated, 
total 2106 feet in length. Our peak loads average 
3 hours daily, and the feed water heater can 
furnish only 80% of recently increased load. Of 
course, this makes steam costly and inadequate 
for full production. Will it be necessary to buy 
a new feed water heater to increase the efficiency 
of our boiler, or can the application of insula- 
tion to the condensate lines do the job?” 

Here’s what we advised: While an additional 
feed water heater might solve your problem, it 
isn’t necessary. Insulating your condensate lines 
will prevent loss of heat on the way back to the 
boiler and consequently will increase boiler 
efficiency. Too, insulating the lines will cost far 
less than installing a new feed water heater. The 
question then is—which kind of insulation will 
do the best job? Air-cell pipe covering would 
be adequate if peak loads were brief and oc- 
casional and return lines were short. However, 
the loads here are too heavy and the lines too 
long to make air-cell desirable. 

Insulation of the return line with 85% Mag- 
nesia pipe covering is the best way to attain 
economical operation. The extra cost of this type 
of insulation will be repaid, under present con- 
ditions, within just a few months. 


Armstrong engineers run across questions like 
this every day. Helping to solve these problems 
has given them valus le knowledge that could 
be put to work on your next insulation problem. 
You'll find these trained engineers in 


your near-by Armstrong office, and 
they will be glad to help you. 


i YOU HAVE ANY QUESTIONS involving industrial in- 
sulations for low- or high-temperature applications, we'll 
do our best to help you solve them. Just address a letter 
or post card to Armstrong Cork Company, 7501 Maple 
Avenue, Lancaster, Pennsylvania. 








ARMSTRONG’S INDUSTRIAL INSULATIONS F 
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vent liquid at least partially miscible wit! 
water at 100° F. This solvent shall form 
azeotropes with refined oil constituents of 
the feed in the presence of water. Details 
f the refining method are claimed 


U.S.P. 2,529,289. Prparation of an Inter- 
mediate Fraction with Solid Adsorb- 
ents. EF. R. Gilliland to Standard Oil 
Development Company 
Mixtures of hydrocarbons 


rated, particularly a C.-hydrocarbon frac 
te 


are sepa 


mtamimng ¢ 
Cy-hydr 


tion trom a gas mixture ¢ 


( hydrocarbons r a carbon 


fraction from a C; to C, hydrocarbon gas 
by countercurrent contact of the 


mixture, 


“INFER 


The Nose lvith 


mixed vapors with moving masses of 
solid adsorbent particles, such as silica 
gel or carbon. Details of the process are 


claimed 


U.S.P. 2,529,303. Stabilized Hydrocarbon 
Products. J]. P. McDermott to Standard 
Oil Development Company 
\ mineral oil contains a small amount 

of a double salt prepared by fusing to- 

gether a metal alkyl xanthate of a group I 

or II metal, the alkyl group contaiming at 

least 2 C atoms, and an organo substi- 
tuted thiophosphoric acid of special com- 
bination. The additive inhibits oxidation 

f the oil 


U.S.P.2,529,312. Liquefaction of Methane. 
W. H. Rupp to Standard Oil Develop- 
ment Company 
Natural gas containing a large percent 


STEAM 
HOSE... 


SIZES 34" TO 2° LD. 
PRESSURES TO 200 LBS. 
TEMPERATURES TO 4CO°F. 


Tightly braided stee! wires reinforce the strong 
heot-resistant carcass. The tube is especially 


ded , 





“lee 
lor safely and 
Long Serwice 


ad v 


all 
its 
tributes 
safety and reliability 


conditions 
construction 


of weather. 
con- 
te absolute 


in every Refinery 


steam service. Avall- 


Contact Our Nearest Branch 
for Complete information 


sGOODALL RUBBER COMPANY 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. 3. 


able 
lengths of 50 feet. 


Branches: Philodeiphia - New York - Boston - Pittsburgh - Chicago - Detroit - St. Poul - Los Angeles 
te. 1870 Son Francisco - Seottle - Portland - Salt Loke City - Denver - Houston - Distributors in Other Principot Cities 
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age of methane is liquefied at a pressure 
of 50-500 psi. by means of an absorption 
oil under conditions claimed in detail 





CATALYST PREPARATION 
ACTIVATION, AND 
REGENERATION 





>” 


hardening and cracking 
under high temperatures. The tough, smooth 
cover withstands severest abrasive weer and 
Every detail of 


U.S.P. 2,525,830. Recovery of Anhydrous 
Aluminum Chloride from a Fluid 
Aluminum Chloride-Hydrocarbon 
Complex. H. R. Sailors and H. J. Hepp 
to Phillips Petroleum Company 
An AICh-hydrocarbon complex formed 

in the catalytic conversion of hydrocar- 

bons in the presence of AIC, is continu 
ously subjected to distillation while flow- 
ing through the complex an inert gas 
until a substantial portion of the AlCl; is 
vaporization with the gas 

The heat required for the distillation is 

supplied by the inert gas. The separated 

AICI, is recovered in anhydrous form 


entrained by 


U.S.P. 2,525,925. Process Utilizing Solid 
Carrier Particles. D. &. Marshall, Sun 
mit, N 
Details are claimed of a cyclic process 

for the catalytic conversion of hydrocar- 

wherein the contaminated solid 
regenerated in an 


bons, 
catalyst 
annular chamber surt 
sion chamber 


particles are 
vuunding the conver 


U.S.P. 2,526,486. Handling Pulverulent 
Catalyst in Hydrocarbon Conversion 
and Catalyst Regeneration Operations. 
R. W. Krebs to Standard Oil Develop- 
ment C« 
\ finely 

used as a sour 

a hvdr rwcarbe n conve 

in fluidized in such a manner that 

the catalyst 

and tend t 

are mixed wit! 


mpany 
divided catalytic 
ce of supply 


mass t« be 
# catalyst for 
rsion is maintaimed 
State 
fines which 
bridge im <« 


are hard to aerate 
ntainers or pipes 
a small amount of coarse 
the flow of 


catalyst particles to facilitate 


the fine particles 


U.S.P. 2,526,564. Method of Recovering 
Anhydrous Aluminum Chloride from 
Fluid Aluminum-Hydrocarbon Com- 
plex. H. J. Hepp and W. W. Weinric! 
to Phillips Petroleum Company 
In a method for recovering anhydrous 

AIC] liquid AICl,-hydrocarbon 

complex containing dissolved HCl, as 

formed in the conversion of hydrocarbons 
in the AICI 
tact tower is employed first which has an 
inner surface of nickel-containing alloy 
resistant to corrosion. A substantial por- 
tion of the AICI, is removed in this tower 
in vapor form. The residue is further 
treated in a decomposing zone 
ordinary low-carbon steel to re- 


AICI 


from a 


presence of catalyst, a con- 


second 
made of 
cover additional amounts of 


U.S.P. 2,526,701. Catalytic Conversion of 
Hydrocarbons. R. M. Shirk to Houdr; 
Process Corporation 
A moving body of clay catalyst is hy- 

drated with steam by 

in detail 


a process claimed 


U.S.P. 2,526,907. Coprecipitation of 
Silica-Alumina. L. Schmerling to Uni- 
versal Oil Products Company 
A silica-alumina composite useful as a 

hydrocarbon conversion catalyst is ob- 

tained by mixing an aqueous alkali metal 
silicate solution with an aqueous alumina 
sol containing in solution an organic acid 
with a dissociation constant of less than 
1 x 10° in sufficient quantity to hydrolyze 
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FLORITE 


‘Very balislactory” 


The Panoma Plant of the Panoma Corporation, 
near Hooker, Okla., uses Florite in its dehydra- 
tion towers, which were handling daily at last 
report, 85 million standard cubic feet of natural 
gas at a pressure of 675 pounds. They were de- 
signed to handle 140 million standard cubic feet 
at 750 pounds pressure. Gas dehydration is re- 
quired in preparation for pipeline transmission. 

This large modern plant has been in use since 
November, 1948, and, according to a report 
of the Panoma management at the end of a year, 
“has operated very satisfactorily.” 

Floridin Products, adapted to a wide range of 
industrial and technical uses, include especially 
prepared forms of 


FULLERS EARTH 
as well as two grades of Florite, which isa . . 


BAUXITE-BASED ADSORBENT 


Your inquiry will be given careful attention. 


FLORIDIN COMPANY) 


OF Sanaa-faaes Diluents 


Adsorbents 


Department E, 220 Liberty St., Warren, Pa. 


. 








Pumping asphalt and other viscous materials calls for the 
right pump . . . the Kinney SD Rotating Plunger Pump. 
This pump has whot it takes for the toughest jobs: 


Rugged construction — heavy-duty shafts, bear- 
ings, plungers. 


Simple design — no valves, blades, springs, 


gaskets . . . only one stuffing gland. 

Large, unobstructed suction and discharge 
openings. 

Meter-like volumetric accuracy — industries often 


use the Kinney Pump as a combined pump and 
meter. 


Long-lasting efficiency — Kinney Pumps operate 
at full-rated capacity for years and years, and 
require a minimum of service expense. 


There’s a Kinney SD Rotating Plunger Pump for every 
asphalt handling job . . . in capacities from 2 GPM to 
over 3000 GPM. Furnished plain or steam-jacketed to 
suit the job requirements. Send coupon for complete de- 
tails. KINNEY MANUFACTURING CO., 3596 Washington 
St., Boston 30, Mass. Representatives in 

New York, Chicago, Cleveland, 
Houston, New Orleans, Phila- 
delphia, Los Angeles, San Fran- 
cisco, Seattle, and foreign 
countries. 





KINNEY MANUFACTURING CO. 
3596 WASHINGTON STREET 
BOSTON 30, MASS. 
Gentlemen: 
Please send Kinney Liquid Pump Bulletin 148. | am interested 
in pumping the following products: 
C Crude Oils (CD Reed Oils (CD Asphalt 
CO Lube Oils () Ter (CD Hot Oil (refinery) 
(CD Other products (see letter attached) 


Nome 


Company 
Address 


snueseuseaeseaseeneures 
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Santopoids that can help you 
meet military specifications 


MERE. A 
SANTOPOIDS S and S-Ri 


Type: Chiorine-sulfur type hypoid gear-lubricant additives. 


Properties Saatopord § Santepoid $ Ri 
1.15-1.20 1.15-1.20 
250 250 
below-35 below -35 
Viscosity S.U.S. 100° F 265-340 300-375 
Color Dark Brown Dark Brown 
% Sulfur 10-15 10-12 

% Chlorine 30-35 29-33 


Specific Gravity 25 15.6° C 


, 
Flash Point °F. C.0.C 
Pour Point °F 


(min.) 


Additive for hypoid-gear lubricants. Approved for Federal 
Specification VV-L-761 lubricants and for former U. S 
Army Specification 2-105A gear oils. May be used in a wide 
variety of gear lubricant bases in transmissions as well 
as differentials 


Applications 


Literature: Technical Bulletin 0-32 


SANTOPOID 32 


Type: Multipurpose gear-lubricant additive for mixed-base 
black oils 


Specific Gravity 1.18 
Flash Point °F. (Approx.) 290 
Color, ASTM (dilute) 5.5 
Viscosity, S.U.S. at 210° F. 50 
% Sulfur (Approx.) 8.0 
%, Chiorine (Approx.) 25.0 
% Phosphorus (Approx.) 0.60 


Properties 


: Chlorine-sulfur-phosphorus type 
extreme pressure agent designed for 
mixed-base biack oils that are 
designed to meet military specifica 
tion MIL-L-2105, 


MONSANTO PETROLEUM ADDITIVES 

Pour point depressants Viscosity index improver 
SANTOPOUR* SANTODEX® 
SANTOPOUR B 
SANTOPOUR C 
Motor oi! inhibitors W-L-761 
SANTOLUBE®* 395, 395-X, 398, 394-C SANTOPOID® S, S-Ri 


aE IE RE pcg SR Sy oe 


. 


If you are producing, or developing, gear lubricants to meet 
military specifications, here are four Monsanto Santopoids 
ready and able to help solve your problems. Condensed 


specifications of these additives are given below. If you are 


interested in further information, contact or write 
MONSANTO CHEMICAL COMPANY, Organic Chemicals 
Division, 1700 South Second Street, St. Louis 4, Missouri. 


SANTOPOID 29 


Type: Multipurpose gear-lubricant additive. 

Specific Gravity 60/60° F. 1.09 
Flash Point °F. 295 
Pour Point °F. 45 
Color ASTM (dilute) 7 
Viscosity at 100°F, 55 
% Sulfur 8.5 
&% Chiorine 23 
% Phosphorus 0.56 


Properties: 


Chlorine-sulfur-phosphorus type extreme-pressure agent 
for gear lubricants that are designed to meet military 
specification MIL-L-2105. 


Applications: 


Literature: Technical Bulletin 0-47. 


Peart. or 


SANTOPOID 33 


Type: Multipurpose gear-lubricant additive. 


Properties: Specific Gravity 1.14 
Flash Point °F. (Approx.) 250 
Pour Point °F. +25 
Color, ASTM (dilute) +0.75 
Viscosity, $.U.S. at 210° F. (Approx.) 60 
% Sulfur (Approx.) 8.5 
% Chiorine (Approx.) 26.0 
% Phosphorus (Approx.) 0.56 


Applications: Chiorine-sulfur-phosphorus type 





Serving Industry... 


Gear lubricant additives to meet Corrosion inhibitor for distillate fuels 
requirements of Federal specification party Cc 


extreme-pressure agent for gear lu- 
bricants that are designed to meet 
military specification MIL-L-2105. 


MONSANTO 


CHEMICALS ~ PLASTICS 


; 


Which Serves Mankind 


Cutting-oil additive 

SANTOLUBE 52 

Inhibitor-detergent combinations for 
‘emium and —> service 
ANTOLUBES , 360, 374, 

379, 521, 522 


*Reg. U. 3. Pat. OF. 


Motor oil ——— 
SANTOLUBE 203-A, 303-A, 520 


inhibitor for domestic fuel oils 
SANTOLENE E 
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the silicate to an aqueous silica sol. The 
reaction is continued until a precipitate of 
alumina and silica co-gel is formed. 


U.S.P. 2,528,751. Preparation of Acid Ad- 
sorptive Alumina. J. B. Hunter to The 
Atlantic Refining Company. 

An acid adsorptive alumina, useful for 
catalytic purposes, is produced by react- 
ing the entire amount of aluminum sulfate 
present in an aqueous solution with an 
alkali metal bicarbonate and separating 
the alumina 


U.S.P. 2,528,767. Process of Drying In- 
organic Oxide Gels. M. M. Marisic to 
Socony-Vacuum Oil Company, Inc. 
Inorganic oxide hydrogel pellets 

bounded principally by smooth surfaces 
formed at gelation are immersed in a 
water immiscible liquid. The liquid is 
then heated to the azeotropic distillation 
temperature of the aqueous phase of the 
gel and the liquid for a period of time 
sufficient to evaporate at least 50 percent 
of this aqueous phase, but less than that 
which causes maximum shrinkage of the 
gel. The drying of the thus partially dried 
gel to the desired extent is thereafter 
completed. The tendency of the pellets to 
adhere and agglomerate is substantially 
reduced by the treatment 


U.S.P. 2,529,236. Reactivation of Cobalt 
Oxo Catalyst. M. T’Hart and K. A 
Weeda to Shell Development Company 
A cobalt catalyst deactivated in the 

production of oxygenated compounds by 


the Oxo process is reactivated by heating 
it to a temperature of 700-900° C. in con- 
tact with oxygen and then reducing it 
with a reducing gas at a temperature 
above 400° C 


U.S.P. 2,529,283. Preparation of a Silica- 
Alumina-Magnesia Catalyst. FE. S 
Corner and K. K. Kearby to Standard 
Oil Development Company 
A silica hydrogel freed from reaction 

impurities by washing is impregnated 
with an aluminum salt solution of such 

concentration that a dried product with 
87 percent silica and 13 percent alumina 
will be obtatned. The impregnated hydro- 
gel is treated with an ammoniacal sclu- 
tion to precipitate alumina and form am- 
monium salts and is then mulled with suf- 
ficient magnesia to form a final dried 
product containing about 30 percent mag- 
nesia. The dried and activated product 
forms a catalyst for the conversion of hy- 
drocarbons which is characterized by 
high stability in the presence of steam at 
high temperatures 


U.S.P. 2,529,310. Acid-Treating a Con- 
taminated Water-Immiscible Bead- 
Forming Gel. R. W. Richardson and 
C. N. Kimberlin to Standard Oil De- 
velopment Company 
Droplets of hydrosol are set to a gel in 

a water-immiscible liquid. At least a por- 

tion of this liquid is withdrawn from the 

contact zone and mixed with an inorganic 
acid to remove contaminants therefrom. 

The thus regenerated liquid is returned 

to the contact zone. 





CRACKING AND REFORMING 





U.S.P. 2,525,812. Combination HF-Treat- 
ing-Catalytic Cracking Operation. A. P. 
Lien and B. L. Evering to Standard Oil 
Company of Indiana 
A gas oil charging stock containing sul- 

fur compounds and polycyclic aromatics 

is converted to low sulfur gasoline with 
minimized coke formation by contacting 
the gas oil with 0.1-2 vols. of liquid HF 
per val of charging stock at a tempera- 
ture of 50-150° F., and stratifying the re- 
sulting mixture into a HF-solution of or- 
ganic sulfur compounds and polycyclic 
aromatics and a layer of purified gas oil. 

This purified stock is then cracked in the 

presence of a silica-alumina type catalyst 


U.S.P. 2,526,068. Catalytic Cracking of 
Hydrocarbons. |. Delattre-Seguy to 
Universal Oil Products Company 
A gas oil fraction obtained beside a 

residual fraction from a hydrocarbon oil 
is cracked in the presence of hot, freshly 
regenerated catalyst. Spent catalyst is 
partly regenerated by burning the major 
portion of the carbonaceous deposits and 
is then contacted with the residual frac- 
tion under cracking conditions such that 
gasoline-is obtained. Spent catalyst from 
this second cracking zone is regenerated 
in a second regenerating zone at a tem- 
perature higher than that in the first re- 
generating zone and is then recycled to 
the first cracking zone 


U.S.P. 2,526,881. Catalytic Conversion of 
Hydrocarbons to Produce Alkyl N ws I 
thalenes. F. Kunreuther and R 
Trainer to Shell Development tas 
pany 
Hydrocarbon oil vapors are treated 

with an adsorptive siliceous cracking 

catalyst under cracking conditions in a 

process combination the details of which 
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are claimed. A hydrocarbon fraction es- 
sentially consisting of alkyl naphthalenes 
can be separately recovered as a product 
of the process. 


U.S.P. 2,527,573. Cracking with Hydro- 
gen Fluoride Catalyst. H. D. Radford, 
R. J. Lee and P. S. Drennan to Pan 
American Refining Corporation 
A hydrocarbon oil boiling higher than 

gasoline is contacted with HF in the pres- 
ence of tar under conditions for effecting 
conversion of the higher boiling oil to 
gasoline. A mixture of HF-tar and oil 
from this conversion zone is continuously 
introduced to a hot separating zone main- 
tained at conversion temperature and 
pressure. Oil from this zone is continu- 
ously withdrawn to a cold separating 
zone for removing HF therefrom. The oil 
removed from this latter zone is frac- 
tionated. HF and tar withdrawn from the 
separating zones are partly recycled. 





ALKYLATION 





U. P. 2,527,794. Fluoroboric Alkylation 
of Thiophene. P. D. Caesar, G. C. John- 
son and J. W. Brooks to Socony- 
Vacuum Oil Company, Inc. 
Thiophene and thiophene derivatives 
having replaceable nuclear hydrogen are 
reacted with alkylating agents in the pres- 
ence of dihydrofluoroboric acid to form 
thiophene alkylates. 


U. - P. 2,529,298. Sulfuric Acid Alkylation 

of Thiophene Compounds. K. L. Kreuz 

and R. T. Sanderson to The Texas 
Company. 

A thiophene compound having at least 

one reactive hydrogen atom is reacted 

with an alkylating agent containing at 
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least 3 C atoms at a temperature of —10° 
to 100° C. in the presence of a H:SO, 
catalyst of 50-76 percent HsSO, by 
weight 





POLYMERIZATION AND 
CONVERSION 





U.S.P. 2,525,787. yee Polymeriza- 
tion Process. M. Fontana, A. G. 
Oblad and G., ‘i. Kidder to Socony- 
Vacuum Oil Company, Inc. 

A propylene polymer of special vis- 
cosity characteristics is produced from 
a mixture of propylene, AlBrs dissolved 
in a non-polymerizing hydrocarbon sol- 
vent and HBr or certain other Br-con- 
taining promoters by polymerization un- 
der specified conditions. 


U.S.P. 2,525,809. Intermolecular Con- 
densation HF-Insoluble Linear 
Fused-Ring Polycyclic Aromatic Hy- 
drocarbons. A. P. Lien to Standard 
Oil Company of Indiana 
Details are claimed of a process for 

effecting the intermolecular condensation 

of a HF-insoluble linear fused-ring poly- 
cyclic aromatic hydrocarbon by contact- 
ing the hydrocarbon, e.g., naphthalene or 
an alkylnaphthalene with a catalyst con- 

sisting of liquid anhydrous HF and 1-40 

percent by weight of BF, at a tempera- 

ture of 80-250° F 


U.S.P. 2,525,810. Chemical Condensation 
Process. A. P. Lien to Standard Oil 
Company of Indiana. 

The process for the intermolecular con- 
densation of an alkyl naphthalene accord- 
ing to this patent is related to the process 
of U.S.P. 2,525,809. The catalyst here is 
pbc of liquid anhydrous HF only 
and the reaction is carried out at a tem- 

F. 


perature of 150-450° 


U.S.P. 2,525,811. HF Conversion of Hy- 
drocarbons. A. P. Lien and B. L. Ever- 
ing to Standard Oil Company of In- 
diana. 

Details are claimed of a method of ob- 
taining valuable products from a hydro 
carbon charging stock higher boiling than 
gasoline and containing substantial 
amounts of polycyclic aromatics which 
are insoluble in HF. This method is re- 
lated to that of U.S.P. 2,525,809-10. It 
combines an HF-condensation with a 
cracking operation. 


U.S.P. 2,525,813. Distillate Fuel Manu- 
facture Involving Extraction with 
Liquid HF. N. Fragen to Standard 
Oil Company of Indiana. 

A high boiling fraction of a high sulfur 
crude oil is coked at a temperature of 850- 
1000° F. and a pressure of 15-100 psi. The 
resulting coke still gas oil is extracted 
with 20-50 percent by vol. of liquid HF at 
a temperature of 50-150° F. The resulting 
raffinate is fractionally distilled to obtain 
a fuel oil fraction boiling between 350- 
650° F. and having a sulfur content not 
over 0.3 percent. 


U.S.P. 2,525,814. Catalytic Conversion of 
Hydrocarbons. H. D. Radford to Pan 
American Refining Corporation. 

A heavy aromatic-type hydrocarbon oil 

with a characterization factor above 11.75 

is contacted with liquid HF at a tempera- 
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catalyst. Catalyst is 
lownwardly through 
cated in the confined 
ntiguous with the bot 
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U.S.P. 2,526,625. Art of Converting Hy a 1 ngaging surfaces shall be great 
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, \ t h that the hydrocarbon vapors are 
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catalyst 
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cracked vapors and for the discharged 
catalyst are claimed in combination 


U.S.P. 2,526,651. Separating Powdered 
Catalysts from Exothermically Reac- 
tive Gases. P. W. Garbo to Hydrocar 
bon Research, Inc 
Entrained catalyst particles in a fluid 

ized catalyst dense-phase exothermic 

process are separated from incompletely 
reacted gases or vapors by flowing these 

gases or vapors through at least one of a 

plurality of filtering portions and simul 

taneously passing through at least one 
ther of these filtering portions in the re 
verse direction a substance which chemi 
cally represses the activity of the en- 
trained catalyst particles. The process is 
particularly useful in the synthesis of hy 
drocarbons from CO and H 


U.S.P. 2,526,654. Process for Preparing 
Modified Styrene Interpolymers. A. H 
Gleason, P. K. Frolich and W. J. Sparks 
to Jasco, Inc 
A mixture of 75-95 percent of a substi 

tuted or unsubstituted styrene and 25-5 
percent by weight of a conjugated diene 
with 4-6 C atoms is emulsified in water 
with the aid of an emulsifier and in the 
presence of an oxygen yielding catalyst 
and 0.05-2 percent (based on the weight 
% the monomers) of an aliphatic met 
captan with 6-14 C atoms. The resulting 
emulsified mixture is heated at a tempera 
ture of 25-75° C. until at least 80 percent 
monomer conversion is reached. A toug! 
hard, thermoplastic resin is produced 


U.S.P. 2,526,657. Method of Contacting 
Vapors with a Solid Catalyst Material. 
J. A. Guyer to Phillips Petroleum Com 
pany 
In the catalytic conversion of hydrocar 
bons, a catalytic member of relatively 
large surface is employed which is com- 
posed of a continuous metallic sheet 
folded and plaited in an undulate manner 
The folds of the sheet shall be relatively 
compact but with substantial free space 
therebetween. The means for arranging 
and fastening the catalytic members in 
the catalyst chamber are also claimed 


U.S.P. 2,526,696. Process for the Simul- 
taneous Production of Coke and Gase- 
ous Unsaturated Hydrocarbons and 
Apparatus Therefor. A. H. Schutte to 
The Lummus Company 
Details are claimed of a method for 

continuously producing predominant 
yields of unsaturated C, and Cy hydrocar 
bons by thermal conversion of a residual 
hydrocarbon feed with partial formation 
ot coke. A free gravity-flowing bed of 
heated granular material is employed 
which has a decreasing temperature gra 
dient in its direction of flow 


U.S.P. 2,526,700. Hydrocarbon Conver- 
sion in the Presence of a Steam-Stable 
Catalyst. H. A. Shabaker to Houdry 
Process Corporation 
Hydrocarbons to be converted (e.¢ 

cracked) are contacted with an acid acti- 
vated clay catalyst subjected, in unused 
state and prior to any contact with steam, 
to dry heat treatment at a temperaure of 
above 1200° F. in an atmosphere of dry 
gas chemically inert with respect to the 
catalyst 


U.S.P. 2,527,081. Process for Producing 
Polymeric Condensation Products. | 
Ross and A. I. Gebhart to Colgate- 
Palmolive-Peet Company 
A mixture of normal straight-chain 

mono-olefins such as decene, dodecene, 
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; Designed and constructed by Foster Wheeler in the late 20's and early 30's — and 
serviced by Foster Wheeler through the years — many of these “old faithfuls” are 
still running, still producing — still serving those refiners who believed that. . . 


FOSTER WHEELER CORPORATION 


165 BROADWAY, NEW pVrORK 6, NEW YORK 


j « « « “THE BEST IS THE LEAST EXPENSIVE’’ 
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hexadecene, or dococene, with a com 
pound containing the alpha-beta-enol 
group C=C—C=O and having up to 7 ( 
atoms is reacted at a tempertature of 160 
240° C. for 1-3 hours in the presence of 
0.001-0.025 mol. of an organic peroxide 
per mol of the olefin. A polymeric 
ous product is obtained 


resin 


U.S.P. 2,527,346. Polymerization of Vinyl 
Biphenyl. C. E. Barnes to General Ani 
line & Film Corporation 
p-Vinylbipheny!l f tl 


OlyMmerzing 


ture of about —10° C. and below in the 
presence of a liquid organic diluent with 
a BF,-compound, e.g., with a BF,-dialkyl 
alkyl, alkoxy, halo or sulfo substituents 


U.S.P. 2,527,393. Catalysts for Prepara- 
tion of Synthetic Rubber. R. W. Brown 
to U. S. Rubber Company 
tutadiene-1,3 

tures thereof with 

contairing a single CH, = C < group are 
emulsion polymerized in the presence ot 
aryl 


hydrocarbons or mx- 
suitable compounds 


0.01-0.5 part by weight of arylazo 


sulfones either unsubstituted or substi 


dat at least one of the aryl groups by 


vl, alkoxy, halo or sulfo substituents 
U.S.P. 2,527,522. Catalytic Polymeriza- 
tion of Hydrocarbons. G. R. Bond and 


How to Improve 


Operating 


Efficiency 


G. A. Mills to Houdry Process Corpo- 

ration 

A low mol. wt. hydrocarbon charge 
comprising isobutylene is contacted with 
an adsorptive contact mass containing 
cerium phosphate as the sole active poly- 
merization component at a temperature 
of 250-500° F. and under a pressure at 
least sufficient to maintain the hydrocar- 
bon charge in liquid state. Isobutylene is 
selectively polymerized by this process 


U.S.P. 2,527,529. Conversion of Polyalkyl 

Aromatics to Monoalkyl Aromatics. G 
N. Cade to Phillips Petroleum Com 

pany. 

Benzene is 
aromatic-rich 
spent bauxite 
Monoalkyl aromatic 
formed and recovered. The spent bauxite 
catalyst employed has previously been 
used for removing organically combined 
fluorine from hydrocarbons and contains 
accumulated fluorine-containing com- 
pounds 


reacted with a polyalkyl 
stock in the presence of 

defluorination catalyst 
hydrocarbons are 


U.S.P. 2,527,768. Method for the Poly- 
merization of Unsaturated Materials 
with an Alkali Metal Catalyst. W. A 
Schulze and J. C. Hillyer to Phillips 
Petroleum Company 
Details are claimed of a process for the 

polymerization of conjugated diolefins, 

e.g., for the copolymerization of butadiene 

and styrene, in the presence of a finely 

divided alkali metal and a liquid propane 
or butane diluent 


U.S.P. 2,528,586. Catal 
tion and 5 of 
Petroleum. |. E. Ford, Jr., 
Process Corporation 
Crude petroleum oil with a sulfur con- 

tent of at least 1 percent in the 400-1000° 
F. fraction is treated by a method claimed 
in detail, including cracking of a light 
distillate fraction of the crude in the pres- 
ence of freshly regenerated fluent active 
catalyst under mild conversion condi 
tions, and heavier cracking of a deasphalt 
ized heavy fraction of the crude with a 
greater amount of such fluent catalyst 
Coked catalysts from both conversion 
zones are regenerated in admixture. Gaso- 
line separated from the first conversion 
zone is blended with gasoline from the 
second zone. A gasoline of high lead sus 
ceptibility is obtained 


ic Desulfuriza- 
ulfur-Containing 
to Houdry 


U.S.P. 2,528,587. Art of Desulfurizing 
Diesel Fuel and Similar Hydrocarbon 
Fractions. J. E. Ford, Jr., to Houdry 
Process Corporation 
The process according to this patent 

for the production of high octane gasolin« 
and diesel oil from a straight run fraction 
of a petroleum crude oil is related to that 
according to U.S.P. 2,528,586. A straight 
run fraction of the crude comprising a 
diesel fuel fraction boiling in the 400-750° 
F. range and containing at least 0.5 per- 
cent sulfur is treated under conditions 
about as indicated for the first conversion 
zone in U.S.P. 2,528,586. Gasoline and a 
diesel fuel fraction are separated from the 
conversion products, the diesel fuel hav 
ing a sulfur content substantially lower 
and a cetane number substantially as high 
as the untreated diesel oil 
fraction 


Straight run 


U.S.P. 2,528,876. Propylene Polymeriza- 
tion with HF-BF,. B. | Evering and 
E. F. Peters to Standard Oil Company 
of Indiana 
In a hydrocarbon 

HF-BF, catalyst (e.g 


conversion with a 
in the production 
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iS VACUUM 
THAT’S 99.99% 
PERFECT 


good enough 
for your process? 


T.. degree of vacuum is easily obtained 
with the Croll-Reynolds four or five-stage steam jet 
EVACTOR, with no moving parts. Each stage from a 
technical standpoint is as simple as the valve that turns 
it on. Numerous four-stage units are maintaining indus- 
trial vacuum down to 0.2 mm. and less, and many thou- 
sands of one, two and three-stage units are maintaining 
vacuum for intermediate industrial requirements on prac- 
tically all types of processing equipment. 

By permitting water, aqueous solutions or any volatile 
liquid to evaporate under high vacuum and without heat 
from an outside source, enough BTU’s can be removed 
to chill the liquid down to 32° F., or even lower in the 
case of solutions. This is the principle of the Croll- 
Reynolds “Chill-Vactor.” Hundreds of these have been 
installed throughout the United States and in several 
foreign countries. 

An engineering staff of many years experience has 
specialized on this type of equipment and is at your service. 
Why not write today, outlining your vacuum problem? 


a etcrae 


(ah 


REYNOLDS 


CROLL-REYNOLDS CO., INC. 


17 JOHN STREET, NEW YORK 7, N. Y. 
Chill-Vactors Steam Jet Evectors Condensing Equipmen! 
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Research Corp. Engineer: Yes sir. Actual 
operating experience with our Cottrell precip- 
itators shows recoveries as high as 99.6% of 
fluid catalyst. 


Refinery Executive: What about draft loss? 
Research Corp. Engineer: It’s extremely low 


—only a few tenths of an inch of water. 


Refinery Executive: Do you actually guaran- 


tee performance? 


Research Corp. Engineer: Absolutely. And 
you can depend on a Research Corporation guar- 
antee because of Research Corporation’s 38 
years experience in electrical precipitation. 








RESEARCH 
CORPORATION 


405 Lexington Avenue, New York 17, N. Y. 
122 South Michigan Avenue, Chicago 3, Illinois 
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of low polymers of propylene), the HF 
component of the catalyst is dissolved in 
an inert diluent. The hydrocarbon to be 
converted and BF, are then contacted 
with the solution formed under 


homo 
geneous liquid phase conversion condi- 
tion 


U.S.P. 2,528,893. Ethylbenzene Conver- 
sion. A. P. Lien and D. A. McCaulay to 
Standard Oil Company of In 
Ethylbenzene is contacted with at least 

10 percent by vol. of liquid HF as 

0.3 mol. of BF, per mol. of ethylbenzene 

at a temperature of 0-175° F. under a 

pressure at least sufficient t 

m-diethylbenzene is pro 


liana 


d wit 


maintain a 


liquid phase 


duced with concomitant formation of 


benzene. 


U.S.P. 2,529,010. Polymerization of Ole- 
fins. A. H. Friedman to Phillips Petro- 
leum Company 
\ mixture of unsaturated hydrocarbons 

and HF is contacted in the vapor phase 

with a silica containing material capable 

f reacting with the HF to form SiF. 

Che said hydrocarbons are polymerized 

in vapor phase, e.g., at 250-400° C., in the 

presence of this SiF, 

U.S.P. 2,529,201. Dichlorostyrene as Ac- 
celerator in the Polymerization of 
Butadiene-1,3 with Styrene. M. C. Tay- 
lor to Mathieson Chemical Corporation 

In the emulsion polymerization of mix- 


tures of monomeric materials, particu- 


Patterson 


SIDE-ENTERING 


PACAP Viel s 


Le 


GASOLINE 

LUBE OILS 

FUEL OILS 
CHARGING STOCKS 
ASPHALT CUT-BACKS 


PATTERSON 
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@ Widely used in large-scale 
refinery operations, Patter- 
son Side-Entering Agitators 
are dependable in perform- 
ance, rigid in construction, 
and feature outside packing 
that can be changed easily 
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Teronto 


larly of butadiene-1,3 and styrene in the 
presence of a peroxide catalyst, a minor 
proportion of nuclear dichlorostyrene is 
included in the emulsion in order to ac- 
celerate the polymerization. 


U.S.P. 2,529,315. Amine Activated Emul- 
sion Polymerization Process. G. E 
Sernink to Standard Oil Development 
Cc ompany. 

A mixture of a major proportion of a 
conjugated butadiene and a minor pro- 
portion of acrylonitrile is emulsified in 
the presence of an alkali metal soap of a 
high mol. wt. fatty acid emulsifier, po- 
tassium persulfate as the catalyst, an 
aliphatic mercaptan with at least 6 C 
atoms, and 0.05-5 percent of morpholine 
A rubberlike material is obtained by the 
polymerization 


U.S.P. 2,529,318. Low-Temperature 
Polymerization at the Freezing Point 
of the Polymerizate Material. B. R 
Tegge to Standard Oil Development 
Company. 

Olefinic material is polymerized at 
temperatures of —40° to —164° C. in 
the presence of a Friedel-Crafts metal 
halide satalyst. The olefinic material 
is cooled by external refrigeration at 
such a temperature in relation to the 
freezing point of the reactant mixture as 
to freeze out a layer of material from 
the reactant adjacent to the refrigerant 
The tendency towards fouling of the 
reactor is greatly reduced by the for 
mation of the frozen layer 





ISOMERIZATION 





U.S.P. 2,527,824-5. Manufacture of Xylene 
Isomers. J}. D. Kemp to California Re- 
search Corporation 
\ xylene charging stock and at least 10 

percent by vol. of toluene is blended with 

40-90 percent of the total mixture of an 

hydrous liquid HF at a ‘temperature of 

250-400° F. and is further treated to pro- 
duce xylene isomers 





HYDROGENATION, 
DEHYDROGENATION, 
AROMATIZATION 





U.S.P. 2,525,827. Producing Hydrocar- 
bons by the Catalytic Reduction of 
Carbon Monoxide by Hydrogen. 
E. W. Riblett to Hydrocarbon Re- 
search, Inc 
In a Fischer-Tropsch synthesis proc- 

ess, the synthesis gas is produced from 
wet natural gas from a producing well 
This wet gas which contains liquefiable 
hydrocarbons is split into two streams 
One of these streams is contacted with 
contaminated synthesis catalyst from a 
preceding operation to strip the catalyst 
The stripping effluent is passed to- 
gether with the other split stream of 
wet natural gas through a natural gas- 
oline recovery plant where liquefiable 
hydrocarbons are removed while the 
residual stream of gaseous hydrocarbons 
is passed to the zone of 
generation 


U.S.P. 2,526,521. Production of Gas Mix- 
tures Containing CO and H:,. A. Voor- 
hies, Jr., to Standard Oil Development 
Company 


synthesis gas 


In the production of synthesis gas by 
passing hydrocarbon gases with steam 
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can help 


in the Design, Engineering 
and Construction of... 


GASOLINE PLANTS 


To help you in your winter planning for spring 
construction, Fluor offers this list of process responsibil- 
ity. It is a reflection of the broad experience accumulated 
through over thirty years of design, engineering, and con- 
struction of plants and facilities for the oil, gas, chemical, 
and power industries. 

Whatever your plans include—a completely 
integrated plant or the expansion of existing facilities— 
Fluor’s background knowledge of the problems peculiar 
to these industries is at your disposal. Fluor can help 
you. Contact our nearest representative for prompt at- 
tention to your individual requirements. 


FLUOR 





Natural Gasoline and LPG Recovery 
Combination HzS Removal and Dehydration 
HS Removal 

Dehyoration 


REFINING & PETROCHEMICAL PLANTS 
Catalytic Cracking 


Sulfuric and HF Alkylation 

Hydrogenation 

Catalytic Polymerization 

Catalytic Isomerization 
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Crude Distillation and Stabilizing 

Absorption and Fractionation of Refinery Gases 
Vacuum Units of All Types 

Thermal Reforming 

Thermal Cracking 

Crude Coking 

Low Temperature Fractionation of Hydrocarbons 
Hypersorption 

Lube Oil Dewaxing 

Lube Oi! Solvent Extraction 

H.S Removal 


DESIGNERS AND CONSTRUCTORS of Refining, Natural Gas and Chemical Processing Plants. 
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MANUFACTURERS of Pulsation Dampeners, Mufflers, Gas Cleaners, Cooling Towers and Fin-Fan Units. 
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and CO, in amounts corresponding. to a 
substantial excess of oxygen at tempera- 
tures of 900-1700°F. through a catalyst 
column, the temperature of which in 
creases in the direction of the gas flow, 
at least a substantial portion of the CO, 
required is introduced into a portion of 
the column removed from the feed point 
of the hydrocarbons and having a tem- 
perature substantially above 1175° F 


— 2,526,652. Manufacture of Syn- 
thesis Gas. P. W. Garbo to Hydro 
Research, Inc 

manutacture otf 


carbon 


In the synthesis 


gas 


from hydrocarbons and an oxygen-con- 
taining gas, the reactants are preheated 
by separate passage im countercurrent 
heat exchange relationship through a 
solid granular heat carrier heated by the 
exothermic reaction. The oxygen-con- 
taining reactant meets the heated carrier 
first and substantially lowers its tem- 
perature, whereupon the hydrocarbon re- 
actant is passed in heat exchange rela- 
tionship and preheated to a relatively 

lower temperature 
U.S.P. 2,526,899. Process of Making 
a ay Benzenes. H. D. Radford and 
J. Lee to Pan American Refining 

C “orporation 
Methyl benzenes, 
produced by contacting a 


such as toluene, are 
heavy petro- 


NEW TANK INSULATION TECHNIQUE 
-NICHOLSON & GALLOWAY METHOD- 
AMORTIZES COST WITHIN 1 YEAR! 


1) Tank metal surtace is divided into areas bounded vertically by channel sections. 


(2) Within these areas, insulation of any type or thickness is snugly installed. 


insulation is then protected for the life of the tank by an outer armor. This may be .024 
Corrugated Aluminum Sheathing, Asbestos Transite, Monel or Stainless Steel, etc. 


Flow-Meter Charts show 
80°. saving in steam con 
sumption after insulation 


of 300° Asphalt Tanks 


August 10 
Bare Tash po om borrete 


Steam Consumption 


13,500 pownds per hour 


AFA 
December 21: 
Roof Insulated 
Steam Consumption 
3,300 pownds per how: 


September 14: 

Side Walls Insulated 
Steam Consumptioa 
9,800 pounds per howr 


TANK INSULATORS - INC. 


“We alone apply the Nicholson & Galloway system of Tank Insulation, Patents Pending. 


TANK INSULATORS Inc. Sewaren, New Jersey 


Please send me your booklet R-2 and detasts on cost to insulate 


NAME 
FIRM 


ADORESS 


KINO AND SIZE OF TANK OF VESSEL) 





leum hydrocarbon oii boiling above gas- 
oline with a HF-catalyst at a tempera- 
ture of 300-400° F., under special con- 
ditions, and dehydrogenating the mixture 
of methyl cyclohexanes thus obtained in 
the presence of an aromatization cataly st 
at a temperature of 900-975° F. in the 
presence of hydrogen. 


U.S.P. 2,526,934. Removal of Exother- 
mic Heat of Reaction. A. Clark to 
Phillips Petroleum Company 
A CO/H:-mixture is contacted for 

hydrocarbon synthesis with an iron cata- 
lyst at temperatures of 220-280° and 
a pressure of 185-440 psi. while a body 
of liquid coolant is maintained in the 
synthesis reaction zone. This coolant is 
introduced to the reaction zone at the 
b.p. of the coolant and at the synthesis 
reaction temperature countercurrently 
to the flow of gas mixture. The pressure 
in this zone is regulated within the in- 
dicated range so as to maintain the cool- 
ant at its boiling point 


U.S.P. 2,527,120. Hydrocarbon Synthesis 
and the Method of Preparing the Cat- 
alyst. C. E. Hemminger to Standard 
Oil Development Company 
A synthesis gas is contacted under 

suitable conditions with a catalyst com- 
prising iron, silicon, and a promoter 
This catalyst is reconditioned by treat- 
ing a reduced fused mixture of 70-97.9 
percent of iron, 2-20 percent of silicon, 
and 0.1-10 percent of a promoting alkali 
metal compound with an oxidizing gas 
at a temperature of 700-900° F. to incor- 
porate 5-10 percent by weight of oxygen 
into the mixture, which is thea reduced 
at a temperature of 700-900° F. The cat- 
alyst thus obtained combines high activ 
ity and selectivity with low catalyst car- 
bonization. 


U.S.P. 2,527,154. Production of Fuel 
Gases. W. G. Scharmann to Standard 
Oil Development Company 
Tail gases obtained in a_ Fischer- 

Tropsch synthesis and containing 10-20 
percent per vol. of hydrogen, 1-5 per- 
cent per vol. of CO, and 18-40 percent 
per vol. of saturated and unsaturated 
normally gaseous hydrocarbons are con 
tacted with a hydrogenating catalyst at 
conditions conducive to the hydrogena- 
tion of suitable tail gas constituents with 
hydrogen present in this gas. Substan- 
tially saturated normally gaseous hydro- 
carbons are formed. The hydrogenated 
product withdrawn from the conversion 
zone has high heating value and contains 
only a small amount of the free hydro- 
gen of the tail gas 


U.S.P. 2,527,197. Method of Produci 
Carbon Monoxide and Hydrogen Gas 

Materials. 

Oil De- 


Mixture from Carbonaceous 

W. F. Rollman to Standard 

velopment Company 

Details are claimed of a continuous 
process for producing a CO/H: mixture 
for a hydrocarbon synthesis from sub- 
divided carbonaceous material in a plu- 
rality of contiguous burning zones 
U.S.P. 2,527,846. Hydrogen-Carbon Mon- 

oxide Synthesis. J. A. Phinney, B. S 

Pace and G. R. Ayton to Stanolind 

Oil and Gas Company 

Details are claimed of a _ Fischer- 
Tropsch synthesis process making use 
of a fluidized dense phase suspension of 
iron catalyst particles at a temperature 
of 550-675° F. and a pressure above 
150 pst 
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IT COSTS YOU NOTHING 


my > 


FLOWMETER ACCURATE 


That's right—Barton Flowmeters 
need no maintenance at all. The usual sources 
of trouble, such as loss or emulsification of 
mercury .. . pressure-bearing leaks ... the need 
to lubricate ...condensates collecting in the 
housing... over-ranging damage... pen flut- 
ter—all have been eliminated, thanks to these 
exclusive features: 


@ Rupture-Proof Stainless Steel Bellows 

@ Torque-Tube Drive 

@ Self-Draining Housings 

@ Pulsation Dampener, Adjustable 
Externally 





@ Model 202 
Recorder 


for measuring: 
FLOW e LIQUID LEVEL e DIFFERENTIAL PRESSURE 
Write for details on the service-free construction of Barton 
Meters in Bulletin 11C4. 


1925-1950 
25 YEARS OF PIONEERING 


BRING YOU THE 


MODERN BARTON FLOWMETER 


BARTON 
INSTRUMENT CORPORATION 
1435 SO. EASTERN AVE., LOS ANGELES 22, CALIF. 
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durability 


@ HERE’S WHERE 
IT PAYS OFF 


It is the amazing durability of Layne well water 
ee ee eee 
have a situation—as do most heavy water 
users—where a supply failure would stop every- 
thing. When they buy a Layne installation, they 
know that they are dealing with the world's most 
widely experienced well water developers;—an 
organization that knows what it takes to build a 
smooth operating and long lasting systems. Layne 
ind of engineering skill and special equip- 
ment for doing the job complete, always delivering 
all and generally much more water than is 
ised by their contracts. 

Layne designs and builds well water systems of 
any size or capacity for serving any purpose— 
municipal, industrial, oateliaal as drainage. In 
buying a well water system, be sure the one you 
select is proven in durability. Once installed it is 
yours regardless of lasting quality. Be extra sure 
that the one you buy is right. For further informa- 
tion, catalogs etc., address 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 


layne 
WELL WATER SYSTEMS 
vertical AUOmMe PUMPS 
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to fabricate it. Then you will 


lean lo get the right steel for the job. 


to make the supply, 


of Stainless Steel 


Tell your supplier the exact 
purpose the Stainless Steel is 
intended for and how you plan 


ordering the size that will cut 


to best advantage. 


‘ea, 


—— 


0 fu rT h e f Indicate, if possible, acceptable 
alternates in composition, gage, 
a size and finish . . . it may speed 


up deliveries to you. 


5 te SUGGESTIONS for conserving Stain- of Stainless available for non-military use be 
less Steel are made to assist you during the made to go as far as possible. This can’t be 
difficult period we face today. The withdrawal done without the close cooperation of every- 
of large tonnages of Stainless Steel — vital for one concerned — the steel producer, the steel 
rearmament— make it imperative that supplies supplier, and you, the steel user. 


AMERICAN STEEL & WIRE COMPANY, CLEVELAND ~- COLUMBIA STEEL COMPANY, SAN FRANCISCO 
NATIONAL TUBE COMPANY, PITTSBURGH ~ TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM ~ UNITED STATES STEEL COMPANY, PITTSBURGH 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST ~ UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U°S°S STAINLESS STEEL 


SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 
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U.S.P. 2,528,693. Production of Aromatic 
Hydrocarbons by Dehydrogenation of 
Naphthenes. A. J. Johnson to Shell 
Development Company 
A straight-run petroleum fraction con 

taining naphthenes is continuously 
passed along with at least 3 mols of 
recycled product gas containing at least 
80 percent hydrogen through a reaction 
zone in contact with a catalyst consist- 
ing of a sulfide of a metal of the iron 
group and tungsten sulfide at a tempera- 
ture of 797-977° F. and a pressure of 
5-75 atm. An olefin is supplied at various 
pomts of the reaction zone in an amount 
sufficient to balance heat evolved by hy- 
drogenation of this olefin with heat ab- 
sorbed by dehydrogenation of the naph- 
thene and thereby to maintain uniform 
reaction temperature within the indicated 
limits 


U.S.P. 2,529,293. Method for Dehydro- 
genating Paraffins and Olefins. I. D. 
Hall to Standard Oil Development 
Company 
An isoparaffin feed, e.g. isobutane, is 

with steam and heated to a tem- 

1000-1300° F. to cause de- 

A second feed consisting 

n-butylenes, 

Both heated 

resulting 


mixed 
perature of 
hydrogenation 
of normal mono-olefins, e.g 
is heated to 900-1200° F 
streams are mixed, and the 
mixture is contacted with a dehydro- 
genation catalyst resistant to deactiva- 
tion by steam to cause dehydrogenation 
of the mono-olefins. The resulting mix- 
ture of dehydrogenation products is sep- 


arated 





HEAVY OILS AND WAXES 





U.S.P. 2,525,788. Mineral Oil Lubricants 
Containing Polymers of 1-Olefins. 
C. M. Fontana and G. A. Kidder to 
Socony-Vacuum Oil Company, Inc 
An olefin of the formula R-CH = CH; 

wherein R is an alkyl group of at least 

2 C atoms is polymerized in the pres- 

ence of AlBrs dissolved in a non-poly- 

merizing hydrocarbon solvent, and of 

HBr in certain proportions. The polymer 

improves the viscosity index 

‘ubricating 


obtained 


of mineral oils 


U.S.P. 2,526,041. Hydrocarbon Oil Lu- 
bricant Containing Di-Tertiary-Alkyl 
Sulfides. J]. F. Olin to Sharples Chemi- 
cals, Inc 
\ lubricating hydrocarbon oil contains 

a minor proportion of a dialkyl sulfide 

having tert. alkyl radicals of 8-25 C 

atoms and 2-4 sulfur atoms linking the 

tert. alkyl radicals, such as di-tert. do- 
decaly désulfide. The additive stabilizes 
the lubricant against oxidation 


U.S.P. 2,526,490. Lubricant Composition. 
E. Lieber to Standard Oil Develop- 
ment Company 
\ waxy mineral lubricating oil is com- 

pounded with a minor amount of an oil- 

soluble brittle resin for depressing the 
pour point of the oil. This resin is pro- 
duced by resinification of one mol of an 
alkylated hydroxy aromatic hydrocarbon 

containing an alkyl group with 3-6 C 

atoms, such as tert. amyl phenol, with 

¥%-2 mols of an aldehyde having 1-3 C 

atoms in the presence of 10-150 parts of 

a Friedel-Crafts catalyst per 100 parts 
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by weight of the aromatic compound 


U.S.P. 2,526,497. Mineral Lubricating Oil 
Containing Polysultides of Thiophos- 
orous and Thiophosphoric Acid 
sters. L. A. Mikeska to Standard Oil 
Development Company 
4 mineral lubricating oil contains 
0.02-3 percent of a compound of the 
formula 
RO (S), (S). OR 
Jf 
Pp ——— s,——-— P 
R’'O OR’ 
where R and R’, each, represents a 
waxy-phenyl or aliphatic hydrocarbon 
radical, n is 0 or 1, and x is an integer of 
2-4. The additive has a pour depressing 
and stabilizing action 


tric motor, coupling, built-in check val, 
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U.S.P. 2,526,506. Hydrocarbon Lubricant 
Containing Sulfurized Aliphatic Bo- 
rates as Stabilizers. D. T. Rogers and 
J. G. McNab to Standard Oil Devel- 
opment Company. 

4 mineral lubricating oil contains a 
boric acid ester of the formula 


OR 
}—OR’ 


OR’ wherein R is a sul- 
furized aliphatic hydrocarbon radical 
with at least 5 C atoms and R’ is H or 
R. Mono-, di-, ahd tri- (sulfurized oleyl) 
borates are examples of the additive, 
which inhibits oxidation of the oil 


U.S.P. 2,526,755. Turbine Oil Composi- 


and mechanical seal. 


ROTO-PRIME 


Self-Priming Centrifugal Pumps 


BARKER MFG. CO. 
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tion. H. D. Kluge and E. C. Knowles 

to The Texas Company 

A turbine or lubricating oil comprises 
a mineral lubricating oil and 0.2-0.6 per- 
cent by weight of 2-hydroxy 3-tert.-butyl 
S-methyl benzyl tert.-alkyl sulfide. The 
alkyl group of this compound contains 
4-6 C atoms. The additive stabilizes the 
oil against deterioration by oxidation in 
the presence of water 


U.S.P. 2,526,931. Color and Viscosity of 
Lubricating Oils. P. H. Carnell to 
Phillips Petroleum Company 
Details are claimed of a process for 

manufacturing a lubricating oil of im 

proved color and viscosity index by 

treatment of lubricating oil with a mix 

ture of anhydrous HF and molybdenum 

sulfide 


U.S.P. 2,526,986. Use of Olefin Polymer 
Oil for Grease Manufacture. W. B 
Whitney to Phillips Petroleum Co 
A lubricant grease comprises 30-95 

percent by weight of at least one poly- 

mer, in the viscosity range above SAE 

30 lubricant to 20,00 SUS at 100° F 

produced by polymerizing at least one 

aliphatic mono-olefin having 3-5 C atoms 
with a tetrahalide of a group IV ele- 

ment having an atomic number of 14-50; 

and 70-5 percent of a soap of a fatty 

acid with Na, Li, Ca, or Al 


U.S.P. 2,527,279. Antioxidants for Min- 
eral Oil Lubricants and Compositions 
Containing the Same. H. G. Smith, 
r. L. Cantrell and J. G. Peters to Gulf 
Oil Corporation 


mineral lubricating oil contains 
0.1-10 percent by weight of a non-resin- 
ous condensation product obtained by a 
specific process from 1 mol of a a A (al- 
kylphenol) sulfide, 1-2 mols of N-di- 
methylaniline, and 1-2 mols of formal- 
dehyde. The additive inhibits oxidative 
deterioration of the lubricant 


U.S.P. 2,527,296. Rust-Preventive Com- 
positions. J. W. Bishop to Tide Water 
Associated Oil Company 
In a mineral oil there are dissolved 

1.5 percent by weight of a sodium salt 

of petroleum mahogany acids and 0.9 

percent of a salt formed from lauryl acid 

phosphate with a 2-oxazoline containing 
the hydrocarbon residue of oleic acid. 

Rust formation is prevented by the ad- 

ditives 


U.S.P. 2,527,334. Mineral Lubricating 
Oil Containi Alkali and Alkaline 
Earth Metal s of Alkylated Di- 
benzothiophene Sulfonic Acid. E. P. 
Richter and E. W. Fuller to Socony- 
Vacuum Oil Company, Inc. 

A lubricant comprises a mineral oil 
fraction and a small amount of an alkali 
or alkaline earth metal salt of an alkyl- 
ated dibenzothiophene sulfonic acid in 
which the sulfonic acid radical is at- 
tached directly to a benzene nucleus and 
has an alkyl! group of 20-30 C atoms. ‘The 
additive improves the detergent proper- 
ties of the composition 


U.S.P. 2,528,092. Antioxidants for Min- 
eral Oil Lubricants and Compositions 
Containing the Same. H. G. Smith and 
r. L. Cantrell to Gulf Oil Corp. 

4 mineral lubricating oil contains a 
minor amount of a non-resinous conden- 
sation product of 1 mol pherothiozine 





Nicholson Makes 
Freeze-Proof Steam Traps 


for Every Plant Use 


minimum heat-up time. The 
non-air-binding feature of 
Nicholson traps TYPE A 
also notably fa- 

cilitates steam 

transfer in severe 

weather. 


TYPE AHV 





. 


Because they drain completely when cold, these four types of Nichol- 
son steam traps are positively freeze-proof. Can be freely installed 
outdoors. Universally recommended for use 
in lines which need not be in continuous 
use during cold weather, because they are 
freeze-proof and because their 2 to 6 
times average drainage capacity results in 


HIGH-PRESSURE FLOATS—Stainless, monel, 
or plated steel. Welded. in all sizes and shapes; for 
operating mechanisms and as tanks or vessels. 2-day 
delivery. BULLETIN 650. 


W. H. NICHOLSON & CO., 207 Oregon St., Wilkes-Barre, Pa. 


~ 





Type C 


Four types: size 
“4” to 2”; press. 
to 225 Ibs. BUL- 
LETIN 450. 


TYPE AU 


steel 
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with 4-9 mols of N-dimethylaniline and 
4-9 mols of formaldehyde. The conden- 
sation product obtained by a special 
process is neutralized with cyclohexyl- 
amine. The additive inhibits oxidative 
deterioration of the oil. 


U.S.P. 2,528,257. Lubricating Sones 
tion, M. J. Vold to Union Oil 

pany of California. 

A mineral lubricating oil contains a 
small amount of an additive resulting 
from the reaction of a metal salt of a 
sulfur-containing inorganic acid of phos- 
phorous with an oil-soluble metal sul- 
fonate in the mol ratio of 0.1:1 to 2:1 at 
a temperature of 100-400° F. to impart 
a phosphorous content to the oil compo- 
sition of 0.01-0.5 percent. The additive 
imparts anti-corrosion properties to the 
oil. 


U.S.P. 2,528,346. Laieeent Composition 
Con ies. G. H 
Denison, Jr., and + . Condit to Cali- 
fornia Research fs Bat ao 
A mineral lubricating oil contains a 

small amount of dilauryl, dicetyl, or di- 

paraffin diselenide. The additive inhibits 

deterioration of the oil when exposed to 
oxygen at elevated temperatures. 


oe, 2,528,465-6. Foam Inhibited Oils. 
N. Borsoff and J. O. Clayton to 

California Research Corporation. 

A petroleum lubricating oil contains an 
oil-soluble polyvalent metal phenate or a 
salt of an organo substituted acid of 
phosphorus, and a small amount of an 
alkoxy pbenol containing not less than 
15 percent by weight of oxygen and 
having a mol wt. not higher than 270 
Whiie the first type of additive stabilizes 
the oil and inhibits discoloration and 
piston ring sticking in internal combus- 
tion engines, the second additive inhibits 
foaming of the oil at higher tempera- 
tures and under severe agitation under 
the influence of the first type of addi- 
tive. Instead of the alkoxy phenol, a cor- 
responding compound having a mol wt 
not greater than 225 and of the formula 
A-CO-(CHs).-COOR can be used 
wherein A is hydrogen or hydroxyl, R 
is a lower alkyl group, and n is an 
integer 


U.S.P. 2,528,732. Reaction Products of 
Diesters of Dithiophos ic Acid and 
Mineral Oil Compositions Containing 
the Same. F. B. Augustine to Socony- 
Vacuum Oil Company, Inc. 

A mineral lubricating oil contains a 
minor proportion of a reaction product 
of two components, a diester of dithio- 
phosphoric acid with an aliphatic hydro- 
carbon, an alcohol, a fatty acid, or its 
esters treated at a temperature of 100- 
200° C. The alkyl radicals of the diester 
shall all be saturated. The second com- 
ponent shall contain at least one double 
bond in a straight chain of a least 4 C 
atoms. The additive improves the sta- 
bility of the oil against deterioration by 
oxidation 


U.S.P. 2,528,769. Reaction Product of 
iophenes and Hydroxyaryl 
H. McCracken to So- 

cony-Vacuum Oil Company, Inc 
A mineral oil contains a minor pro- 
portion of a composition containing on 
the one hand a 2-thenyl or alkyl-substi- 
tuted 2-thenyl group, and on the other 
hand a hydroxy-phenyl, hydroxy-naphthyl 
alkyl substituted or unsubstituted group 
For all components the alkyl! substitu- 
ents shall contain less than 6 C atoms 
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The additive stabilizes the oil against 
discoloration and oxidation. 


U.S.P. ag Mineral Oil Composi- 
tion. H. D. Norris to Socony- Vacuum 
Oil Company, Inc. 

A mineral lubricating oil contains a 
minor proportion of a product obtained 
by reacting 1-2 mols of a thenylchloride 
compound with 1 mol of an alkali or 
alkaline earth metal salt of polythiocar- 
bonic acid ester, an alkali or alkaline 
earth metal sulfide, or a corresponding 
mercaptide. The stability of the oil is 
improved by the additive, 


U.S.P. 2,528,782. Lubricant. O. M. Reiff 
and H. J. Andress, Jr., to Socony- 
Vacuum Oil Company, Inc. 

A mineral lubricating oil contains a 
minor proportion of a hydrocarbon wax- 
substituted thiophene of the formula 
R*C ——— CR’ 

| 
R*C R'-R*, 


‘ 


wherein 


CR’ 
4 


each, are hydrogen or alkyl groups. At 
least one of the R-groups is a hydro- 
carbon wax group. The oil is stabilized 
by the additive against oxidation. 


U.S.P. 2,528,785. Mineral Oil Composi- 
tions Containing Alkyl Aminobenzo- 
thiophenes. F. P. Richter and E. W. 
Fuller to Socony-Vacuum Oil Com- 
pany, Inc 
A mineral lubricating oil of improved 

stability contains a minor proportion of 

an alkyl 2-monoaminodibenzothiophene, 
an alkyl 8- monoaminodibenzothiophene, 
or an alkyl 2,8- diaminodibenzothiophene, 

in which the alkly groups contain 4-24 C 

atoms and are connected to C atoms of 

the dibenzothiophene nucleus 


U.S.P. 2,529,191. Cold-Working Lubri- 
cant and Lubricating Metal Surfaces 
Therewith. A. G. Rocchini and R. J 
Neely to Gulf Research & Develop- 
ment Company 
A cold-working lubricant comprises a 

petroleum lubricating oil and 0.5-3 per- 

cent by weight of triisopropyl toluene 

This additive inhibits staming of metals 

by the oil during the annealng of the 

metals 


U.S.P. 2,529,300. Lubricating Oil Com- 
position. E. Lieber to Standard Oil 
Development Company 
A waxy mineral oil contains a minor 

proportion of a wax modifier of specific 
locanetion consisting of a Friedel-Crafts 
condensation product of a high molecu- 
lar phenol and an aromatic diabasic 
acid. The additive depresses the pour 
point of the oil 


U.S.P. 2,529,304. Extreme Pressure 1 
bricants. L. A. Mikeska and E 
Cyphers to Standard Oil 4 ME. 
Company 
An extreme pressure mineral oil lubri- 

cant contains 1-20 percent of a conden- 
sation product of a halogenated aliphatic 
ester having at least 2 halogen atoms 
and 12-22 C atoms with an alkali metal 
salt of a diester of dithiophosphoric acid 
having 2-10 C atoms in each esterifying 
radical 
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U.S.P. 2,525,773. Chlorine Addition 
Product of ce. H. L. Coonradt 
and H. D. Hartough to Socony-Vacu- 
um Oil Company, Inc. 
Thiophene is reacted with less than 4 
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moles of chlorine. Tetrachlorothiolane of 
the m.p. 111.5-113.5° C. is removed from 
the resulting mixture. The remaining 
mixture is distilled under reduced pres- 
sure, and the fraction boiling at 108" C 
at a pressure of 4.5 mms. Hg is collected. 
It consists of the compound C,H.CLS 
and has the m.p. 44.5-46° C. This com- 
pound is useful as an intermediate in the 
manufacture of dyes, insecticides, and 
resins. 


US.P. 2,525, 774. er as oe 
and Method for Pr the Same. 
H. L. Coonradt and H. b. Hartough 
to Socony-Vacuum Oil Company, Inc. 
Thiophene is contacted with chlorine 
at a temperature below 200° C. to a 
point where the mol ratio of chlorine 
to thiophene is at least 5:1. The resulting 
mixture is fractionally distilled under 
reduced pressure to collect the hepta- 
chlorothiolane having the b.p. 130-130.5° 
C. at a pressure of 4 mms. Hg, the for- 
mula C,HChS, and the freezing point 
14.6° C. The new compound may serve 
as an intermediate in the synthesis of 
pharmaceuticals, dyes, etc. 


U.S.P. 2,526,213. Process for Production 
of Mesitylene. W. M. Ewalt to U. S$ 
Atomic Energy Commission 
In the catalytic production of mesity- 

lene from toluene and anhydrous meth- 

anol, the mixture is cooled to 10-15° C 

prior to contacting it with the Friedel- 

Crafts catalyst 


U.S.P. 2,526,689. Process for Controlled 
Catalytic Oxidation. W. F. Rollman to 
Standard Oil Development Company. 

hydrocarbon 


A continuous stream of 


You Get 


FASTER-5 





Patents 





vapor is contacted for selective partial 
oxidation with concurrently flowing cat- 
alyst suspended in the stream for a con- 
trolled uniform contact period. The 
catalyst is disengaged from vapor at the 
end of the reaction zone and vapor is 
simultaneously stripped from the dis- 
engaged catalyst. A dense suspension of 
the stripped catalyst is reactivated and 
transferred to the inlet end of the reaction 
zone for re-suspension and re-use. High 
precision control of temperature and 
contact time is obtained. 


U.S.P. 2,526,894. Condensation of Thio- 
with Ketones. H. Pines and B. 
Kvetinskas to Universal Oil Products 

Company. 

A thiophene containing a substitutable 
nuclear hydrogen atom on the ring is 
reacted with a ketone in the presence of 
a Friedel-Crafts metal halide at a tem- 
perature of —20° to +40° C. Polymer 
condensation products of the reactants 
are obtained 


U.S.P. 2,526,896. Production of Diaryl 
Alkanes. V. N. Ipatieff and H. Pines 
to Universal Oil Products Company. 
A branched chain olefin-acting com- 

pound, e.g. an alkyl cyclo-olefin, and an 

aromatic hydrocarbon having a replace- 
able nuclear hydrogen atom and two 
hydrocarbon radical substituents in 
p-position to each other, at least one of 
these substituents having only two hy- 
drogen atoms combined with the C atom 
joined to the aromatic ring, e.g. 1-methy!- 


MOOTHER 


Tube Rolling 


with IDEAL Tube Expanders 


No. 270 


® Loose collar remains stationary against tube end or sheet, re- 
ducing friction to a minimum. Prevents pulling of tube and will 
not mar sheet—specially ECONOMICAL for production work. 
Expanders may be adapted for use with Automatic Torque 
Controlled Operating Units, for precision tube rolling. 


For Complete Details... see Your Dealer, or Write Today 
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IF IT INVOLVES FLUID AGITATION 
YOU CAN GET THE RIGHT ANSWER FROM 


MIXCO fluid agitation specialists can help you get 
the results you are after; speedier processing; higher 
uniformity; improved quality; lower operating costs. 
By using exclusive data on agitation, developed 
through 25 years of experience, Mixco accurately 
predicts results. Recommendations are backed by a 
uarantee of satisfactory performance. 
Lightnin Side Entering Mixers for gasoline blend- 


IXING EQUIPMENT CO., INC. 


(MIXCO) 
164 Mt. Read Bivd., Rochester 11, N. Y. 


Please send me the literature checked: 

[] 8-76 Side Entering Mixers (_] DH-50 Laboratory Mixers 
(_] 8-78 Top Entering Mixers [(] 8-52 Condensed Catalog 
(Propeller Type) showing complete line 
((] 8-89 Top Entering Mixers [(] 8-75 Portable Mixers (Elec- 

(Turbine and Paddle Type) tric and Air Driven) 
Name 
Title 
Compony 
Address 


City 


“Liohtan 


aS Pe 


ing may be repacked without draining the a They ~ 
are built to operate 24 hours a day, year after year, 
with only one oil change per year. Every Lightnin 
Mixer is delivered completely assembled, ready to 
operate—and is guaranteed to do the job. 

For information on how Lightnin Mixers can 
answer your blending and other processing prob- 
lems, send today for helpful literature. 


MAKERS 


Mixers 
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4-ethylbenzine, are reacted at hydrogen 
transfer conditions in the presence of an 
acid-acting catalyst. Unsymmetrical 
diaryl-alkane hydrocarbons are produced, 
such as 1-p-tolyl-1-(2-methyl-5-ethyl- 
pheny])-ethane 


U.S.P. 2,526,897. Production of Aryl 
Indans. V. N. Ipatieff and H. Pines to 
Universal Oi! Products Company 
An indan hydrocarbon is produced by 

a process closely related to that of 

U.S.P. 2,526,896. A p-disubstituted ben- 

zene having as one substituent a satu- 

rated hydrocarbon group with at least 3 

C atoms and only one hydrogen atom 

joined to the C atom combined with the 

benzene ring is here employed as the 
aromatic hydrocarbon reactant 


U.S.P. 2,527,065. Process of Making Res- 
inous Aldehyde Tar Acids and Hydro- 
carbon Oil Condensation Products. 
B. W. Jones to Pittsburgh Consolida- 
tion Coal Company 
4 solution containing essentially tar 

acids and hydrocarbon oil is stirred with 
an aliphatic aldehyde, an alkali metal 
hydroxide and water at temperatures 
below 100° C. The concentration of the 
hydroxide in the aqueous phase is regu- 
lated so that at the start of the reaction 
it is 35-100 g and at the end of the 
reaction it is at least 20 g. per liter of 
this phase. A water soluble resin formed 
in this phase is precipitated with acid 


U.S.P. 2,527,680. Alpha Thenyl Chloride 
from Hydrogen Chloride-Formalde- 
hyde Solution and Thiophene. L. P 
Kyrides and D. G. Sheets to Monsanto 
Chemical Company 
Thiophene is gradually mixed with a 

cold aqueous HC\l-saturated solution of 

formaldehyde while externally cooling 

Alpha-thenyl chloride is recovered 


U.S.P. 2,528,789. Production of Benzo- 
phenone. A. N. Sachanen and P. D 
Caesar to Socony-Vacuum Oil Com- 
pany, Inc 
Benzene is contacted with benzoyl at 

a temperature of 400-700° F. for 5 min- 
utes to 3 hours depending on the tem- 
perature employed, and at a pressure of 
more than 200 psi. Benzophenone is 
obtained at a yield of at least 40 percent 
of the theory 


E. H. Todd Announced as 
New Calamara President 


F H Todd, vice president of three 
wholly-owned Standard Oil Company of 
California eastern subsidiaries, has been 
made president of one, Calamara Oil 
Company. Todd was vice president of 
Calamara before his promotion to the 
presidency, and is an administrative vice 
president of The California Oil Com- 
pany and California Refining Company 
Todd is also president of Pocahontas 
Terminal Corporation, a company jointly 
owned with Pocahontas Fuel Company 


Company Official Retires 


C. E. Murray of Bartlesville, Okla., 
vice president and secretary of Cities 
Service Oil Company (Delaware) and 
affiliated companies will retire January 
1. Upon retirement Murray will have 


completed almost half a century of | 


active service with the company 


REDUCING FITTINGS 


are a “Natural’”’ 
with 
LENAPE 
PRESS 
FORMING 


The condensor inlet shown here is one of a large 
number of similar “standard specialties” produced by 
Lenape. The fitting shown here reduces from 16” to 
12”, with %” to %” diminishing wall thickness. 

Lenape, seamless welding necks, nozzles, man- 
ways, swing-type covers, and other accessories for 
vessels of all kinds, are available in a complete 
range of standard and special sizes. Write today 
for Bulletin 4-61. Your blueprints and specifications 
will be given our immediate attention. 


3 


HYDRAULIC PRESSING 


AND FORGING CO. LENAPE HYDRAULIC PRESSING & FORGING CO. 
DEPT. 106 WEST CHESTER, PA, 








HILLS-McCANNA DIAPHRAGM VALVES 


Best for Sulphuric Acid, Caustic, Alkali, 
Air, Water, Slurries, Abrasive 


Solutions 
LESS EXPENSIVE . LONGER LIFE 


New Valve Catalog V-50 
Contains lots of NEW helpful information. 


Mailed on Request 


Ww 
EDWARD SOPH 


Sales Representative 


HOUSTON 2, TEXAS TULSA 14, OKLAHOMA 
726A M & M Bidg. ‘ 202 £. 18th St, 
Phone CHarter 8189 Phone 3-6659 
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BOOKS of Current Interest 


Coal Hydrogenation Data 
Characterization of Tar Acids from 
Coal-Hydrogenation Oils, Bulletin 487, 
Superintendent of Documents, U. S 
Government Printing Office, Washing 
ton, 25, D. C. 35 cents 
Basic information on 
identification of industrial 
produced by hydrogenation of coal is 
contained in a new Bureau of Mines 
bulletin. Included are interpretative data 
on physical and chemical properties of 
discussion of experimental 
and identification 
data on high 


separation and 
compounds 


tar acids, aA 
techniques, 
f individual phenols, and 
acids 


isolation 


hotline tar 


ASTM Standards Compiled 


ASTM Standards on Petroleum Prod- 
ucts and Lubricants (with related in 
formation,) American Society for Test 
me Materials, 1916 Race Street, Phila 
elphia 3. $5.50 with heavy paper cover 
r $6.15 with cloth cover 

This latest compilation of ASTM 
Standards on Petroleam Products and 
Lubricants (with related imformation) 
brings together in compact torm, most 

the ASTM standards, test methods, 

specifications widely used in this 


knock rating of 
sampling and 
issued 


tests tor 
engine fuels and certain 
volume measuring standards are 
in special manuals and not included in 
this compilation.) 

Prepared by ASTM 
on Petroleum Products and Lubricants, 
this edition contains 125 ASTM stand- 
including 112 test methods; 8&8 
specifications; 3 lists of definitions re 
lating to petroleum, specific gravity and 
rheological properties of matter; 2 tenta- 
tive recommended practices for the pur- 
chase of uninhibited mineral oi! for us« 
in transformer and in oil circuit break 
ers, and for designating § significant 
places in specified limiting values; and 
other material 

Included in the broad classifications 
of petroleum products covered are crud 
petroleum, motor and aviation fuels, 
light hydrocarbons, tractor and diesel 
fuels, hydrocarbon liquids, distillat« 
burner fuels, kerosine and illuminating 
oils, lubricating oils, turbine oils, elec 
trical insulating oils, plant spray oils, 
petroleum sulfonates, greases, petrola- 
tums and paraffin waxes 


Mineral Oil and Petrolatum 
White Mineral 


field. (The 


Committee D-2 


ards, 


Faithful Performance on Important Jobs 


— such os water 
white woter and 


Capacities 
te 
1,200 G.P.M. 


. brine circulation, booster service, 
, hot well, makeup water, efc., etc. 


Heads 
to 
460 F+. 


For 
Every 
Purpose 


clear water and low 
viscosity liquids 


aAPco 
TURBINE- 
TYPE PUMPS 
ere unbeatable 
on low capaci- 
ty, high heed 
duties. 


We carry popular 
sizes of Apco Pumps 
IN STOCK for im- 
mediate delivery. 


AURORA 
CENTRIFUGAL 
PUMPS 
ere available in 
many types and sizes 
—all noted for their 
streamiine coordi- 
nation between 
pellers and shells. 


CONDENSED CATALOG “Mm” 


DISTRIBUTORS IN PRINCIPAL CITIES 


84 Loucks Street, Avrora, Hlinols 


Oil and Petrolatum, 


Chemical Publishing 


Dr. Erich Meyer, 
Brook- 


Company, Inc., 26 Court Street, 
lyn 2, N. Y $4.75. 

Dr. Erich Meyer has compiled data 
on white mineral oil and petrolatum in 
a book that does much to fill the gap 
that had been left in technical literature 
on this subject. For though white min- 
eral oil and »etrolatum are widely used, 
few facts about them were found in 
textbooks ond handbooks of chemistry 
or medicine. 

The author, whose book is expected 
to aid the chemist, engineer, manufac- 
turer, and sndeat, discusses in detail 
the ingredients and nature of crude oil, 
its refining by chemical treatment, the 
quality standards of white mineral oil 
and petrolatum and their manufacturing 
processes. He based his information on 
his own industrial research and labora- 
tory and factory experience 

An extensive chapter is devoted to 
the numerous applications of both prod- 
ucts in the various industries. Formulas 
and specifications are also included for 
each use. There are chapters devoted 
to testing methods adopted by industry, 
and handling and shipping provisions 


industrial Research Group 
Is Established in Mexico 


Collaboration by Southwest Research 
Institute with directors of the Monterrey 
Institute of Technology in creating a 
nonprofit industrial research institute in 
Mexico was announced by Southwest 
Research Institute's trustees. 

Four new trustees residing in Mexico 
for the Texas scientific research or- 
ganization, include Lic. Carlos Prieto 
and Gaston Azcarraga of Mexico City, 
and Lic. Virgilio Garza, Jr., and Eugenio 
Garza Sada of Monterrey. Jose Muguer- 
za, Monterrey industrialist, is one of the 
original trustees for the institute 


Radiological Course Listed 


An inservice training course in radio- 
logical health will be offered by the Uni- 
versity of Michigan School of Public 
Health, February 5-8, 1951. The course, 
No, 36-A, is daleal to clarify and 
coordinate information on a subject of 
increasing importance to health depart- 
ment personnel including industrial hy- 
personnel. It is intended also for 
workers in industry as find the 
coverage related to their problems. It is 
not a course in civilian defense 

Applications for enrollment should be 
submitted in a letter to H. E. Miller, 
School of Public Health, 109 South 
Observatory Street, Ann Arbor, Mich 
Enrollment fee is $5 


giene 
such 


To Address Oil Congress 
Cecil E. Boord of Ohio 
State University, invited to address the 
Third World Petroleum Congress at 
The Hague, will present an account of 
the hydrocarbon research program which 
he has directed on the Ohio State cam- 
pus for the past 12 years. The congress 
opens May 28 

Dr. Boord is the first and only direc 
tor of the API-sponsored Hydrocarbon 
Research Project, a work for the syn- 
thesis, purification and study of the 
properties of hydrocarbons of low mole 
cular weight.” 

In its 12-year history, the project has 
engine-tested 286 different fuels, under 
as many as 29 sets of engine conditions 


Profess« T 
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NEW EQUIPMENT and 
Manufacturers’ Literature 


Small Mercury Cleaning Units 


Small units that clean mercury in 
five-pound lots have been an- 
nounced by Bethlehem Apparatus 
Company, Hellertown, Pa. Designed as 
“little brothers” to the 25-pound mer- 
cury oxifier (pictured above) and Type 
F filter, the small 
models work on the 
same principle as the 
arger models in re- 
claiming mercury 
contaminated by dis- 
solved base metals 
The oxifier violently 
agitates the mercury 
for from 2 to 4 hours 
As base metal con- 
taminations are thor- 
oughly aerated, they 
oxidize, form skins, 
and precipitate from 
the mercury as me- 
tallic oxide powders 
These can be sepa 
rated from the clean mercury by use of 
the Bethlehem Type G Filter (shown in 
small picture above), which operates on 
the gold adhesion principle. The oxifier, 
which weighs 8 pounds, requires table 
space of only 9 x 5 inches, and stands 7 
inches high. The filter weighs only 1 
pound, 2 ounces, and occupies a table 
space of 3% inches in diameter by 6% 
inches high 


Floating Tank Roof 
A new 
2 


weighted 
Manufacturing 


center- 
has been 


design for a 
floating roof 
introduced by Graver Tank & 
Company, Inc. East 
Chicago, Ind. The roof is a low-angle, 
inverted flexible cone which, floating on 
of the petroleum product in the 
gains stability by the weighted 
of the cone in the liquid. The 
turret in the center is loaded with sand, 
concrete, or other material as required 
are needed only at the 
center and rim. An effective seal against 
the walls of the tank is maintained 
by an impervious fabric seal connecting 
the roof with a stee! shoe actuated by a 
series of hangers and pushers. Since the 
roof floats directly the liquid im 


top 
tank, 


pressure 


Pipe supports 


side 


upon 


| about items from Janua 


! City and State 


For copies of manufacturers’ literature or more 
information about products described on these 


pages use the coupon below, circling the num- 
ber shown for each item desired. Or write the 


storage, and allows no air/vapor space, 
it prevents the loss of any volatile ele- 
ments, stops corrosion arising from the 
inter-action of the petroleum product 
with air, is fire resistant, and holds the 
product free from contamination by dirt 
and water. 


Joint Sealing Compound 
West Chester Chemical Company, 
3 309 South Walnut Street, West 
Chester, Pa., has developed a leak- 
proof joint sealing compound, Cyl-Seal, 
which is applied in liquid form to flanged 
or threaded pipe connections. It changes 
in the joint to a tough elastic solid with 
resistance to vibration and corrosion. It 
does not become hard and brittle and 
is not dissolved or affected by oil, gaso 
line, kerosine, natural gas, propane, bu- 
tane, oxygen, steam acids, alkalies, ani 
many other chemicals and solvents 


Three 


Replacement Piston Rings 
ing products 


“abbreviated” catalogs list- 
4 of the company’s 

manufacturing division are an- 
nounced by Double Seal Ring Company, 
Box 550, Fort Worth, Texas. Piston 
rings, metallic rod packing and Bake 
lite products, including piston rings and 
rod packing, are described 


manufacturer direct to address as shown. 


Panalarm Products Company, 7218 

5 No. Clark Street, Chicago 26, has 
developed a new Panalarm—a 
back-lighted multiple unit signal. Used 
in process industries and power plants, 
it may be used to detect off-normal op- 
eration of almost any type of equipment 
The new unit is hermetically sealed and 
conforms to code regulations for Class 
1, Division 2 specifications. Combining 
signal lights and relay in a single sealed 
container, the new signal forms a com- 
plete one-piece unit that plugs into a 


FOR ADDITIONAL INFORMATION on products and literature mentioned in this section 
circle item numbers, cut out and mail this coupon or write the manufacturer direct. Prompt 


action is suggested 
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universal chassis, making it both easy t 
install and easy to service. In 
insure against loosening of plug-in de 
vice, there is a simple, yet effective 
lock-in arrangement consisting of a lock 
ing stud which fastens to the chassis 
and extends through a hole in the 
unit; a thumb nut screws over the end 
of the stud, holding the unit tightly in 
place. Panalarm back-lighted cabinets 
may be obtained with any number of 
alarm units depending on the 
ments of each individual user 
tion plates for each signal are 
or engraved, according to customer's 


signal 


require 
Designa 
printed 


specihications 


Water Fog Fire Protection 


\ water fog producing device is 

6 been developed by Fog Nozzk 
International, a division of Akron 

Brass Manufacturing Company, Inc 
Wooster fixed piping 
systems of fire otection. This device 


vyzhed, produces fine pat 


Ohiw, for use im 


trade-named Fy 
g to extinguish fre 
involving materials of low flash po 

when processes involving high tempera 
tures and pressures are used. The parti 
cles cool materials below their vaporiza 
extinguishing the fire 


! water I 


ticles 


tion thus 
In certain volatile 
which cannot he 


rization points, fre 


pots 
materials, such as 
cooled below 
extinguis! 
mm bustible 


gasoline 
their vap« 


ment is by the dilution of 


LS 


Want More Data? 


For additional information on New Equip- 
ment items or literature mentioned in this sec- 
tion, use the coupon on reverse side. Or write 
to manufacturer direct at address shown. 


Prompt action is suggested. 


order to 


mixtures by excluding oxygen. The wa- 
ter particles, drawn into the vortex of 
the buring material, are converted to 
gas. by heat, and the volumetric ex- 
pansion ratio of 1700 to 1 excludes 
oxygen from the area 


Float Traps Bulletin 
Catalog bulletin No. 950 on float 
7 traps has been issued by The \ 
D. Anderson Company, 1935 West 
06th Street, Cleveland 2. The folder 
gives complete specifications, capacities, 
pressures, sizes and price lists of the 
three principle float traps manufactured 
by the models “D,” “F,” and 
“Tunior Traps.” Cross-sections of float 
traps, air release valves, strainers and 
Super-Silvertop steam traps are shown 


company, 


Corrosion Resistant Valves 
Pacific Valves, Inc., 3201 Walnut 
Avenue, Long Beach 7, Calif., has 
published Sales Bulletin SS100, 
specifications on their line of 
swing check valves for 
media are being 
atmospheric 
and where 


uiving 
globe and 
uses where corrosive 
handled, where corrosive 
conditions are a problem 
product contamination or discoloration 
must be held to a minimum. The types 
of corrosion and corrosion resistant al 
explained, and a table gives 
resistance of four popular 
than 150 common corro- 


wate, 


loys are 
the general 
alloys to more 


sive agents 


Wire Cloth Catalog 
Multi-Metal,” 
published by 


Catalog No. 50 
Multi-Metal Wire 
Cloth Company, Inc., 1350 Garri 
son Avenue at Whittier Street, New 
York 59, contains specifications, char- 
acteristics and uses of wire cloth and 
filter cloth. It presents a complete pic 
ture of the scope of the manufacturer's 
fabrication service. Included in the 
book's five sections are all the pertinent 
data required in designing filters, strain- 
other process units 


ers, washers ( 
company’s products 


which contain the 


Black, Sivalls & Bryson, Inc., 
10 7500 ‘East 12th Street, Kansas 

City 3, Mo., has announced an 
all-purpose, type “J” Treater which con- 
sists of a large vertical shell divided into 
three sections. In the separator or top 
section “cold” separation of gas and 
oil takes place, In the bottom section is 
a large capacity firebox which serves as 
a heater and water knockout. The set- 
tling or middle section of the heater is 
a large capacity quiet zone for the final 
separation of oil and water. The three 
sections, separated from each other by 
heavy diaphragm plates, can be drained 
or inspected separately 


Piston Ring 


To lessen the possibility of piston 
11 rings catching in engine cylinder 
ports, the Double Seal Ring Com- 
pany, Fort Worth, has developed the 
endlocking “Sealock” ring. The locking 
feature of the one-piece “Sealock” holds 
one of the ring ends “in” against the 
other, thus preventing the locked end 
from expanding into ports in a cylinder 
wall. The ring has been field-tested on 
two-cycle and four-cycle engines. Since 
the tongue of the ring is narrow, it can 
be made to fit piston grooves which 
have heretofore been considered too nar- 
row for efficient sealing rings 


Mercury Safety Switch 

A mercury switch with either 
12 push button or selector knob has 

yeen developed by Panalarm 
Products, Inc., 7212 North Clark Street, 
Chicago 26, for use in hazardous, ex- 
plosive locations. The unit consists of 
a hermetically-sealed mercury switch 
mounted on a lever-operated armature 
A turn of the selector knob or a push 
of the button inclines the armature 
thus actuating the mercury switch. This 
mechanical linkage eliminates the dan- 
ger of sparks. The switch is designed 
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for vertical panel mounting and is a 
single pole switch with either double 
or single throw action 


10 Seamless and Welded Pipe 


new data card, TDC 138, on 
13 s€ nl Ly welded pipe of car- 
bon, alloy and stainless steels is 
offered by The Babcox k & Wilcox Tube 
Company, Beaver Falls, Pa. Table I 
lists dimensions in 16 sizes of pipe from 
\%-inch to 8-inch nominal size, with five 
different weight schedules according to 
wall thickness and inside diameter 
Table II gives ASTM and ASME speci- 
fications with grades and analyses for 
various types of pipe for high-tempera 
ture and other services 


Standard Steel Lists 


revised edition of combined 
14 Ae ard steel lists of AISI and 
SAE has been announced by The 
Babcock & Wilcox Tube Company, 
Beaver Falls, Pa. The technical data 
card, No. 119C, covers three groups— 
basic open-hearth and acid-bessemer 
carbon steels and resulfurized carbon 
— open hearth and electric-furnace 
all steels, and stainless and heat-re- 
sisting steels, subject to standard varia 
tions for check analysis. Percentage of 
chemical composition limits and other 
elements are stated for each steel 


Treater Catalog 


Black, Sivalls and Bryson, Inc., 
15 7500 East 12th, Kansas City, Mo., 
has published a new treater cata- 
log. Flow diagrams trace the emulsion 
flow of oil and gas through both the 
BS&B standard type “S” treater and the 
new “J” treater. These and their cold 
water counterparts, the “JCW”" and 
“SCW” are described, and, specifications 
and capacities on all types and sizes are 
given 


Material Handling Pump 


Graco Mogul-Type Powerflo 
16 Pump by Gray Company, Inc., 

Industrial Division, Graco Square, 
Minneapolis 13, is a new air-operated, 
high volume, material handling pump 
equipped with a device called the Even- 
flo. This device is designed to prevent 
spurting and to coat surfaces evenly 
Rust and corrosion preventives, caulk- 
ing compounds, adhesives, sound dead- 


Only genuine 
RriBbzIb> 
avartiees econony 


This Work-Saver 
Eel Een assures 
you...""No pipe wrench 


housing repair expense.”’ 





@ You'll find no substitute for the smart-working long-last- 
ing qualities that have made the RIGID the world’s 
most popular pipe wrench. Breakproof housing, full-floating 
hookjaw with handy pipe scale, replaceable heeljaw, adjusting 
nut that spins easily in all sizes, 6’’ to 60’, comfort-grip handle 
—these plus the RIG name mean more service and 
tool satisfaction for your money. Buy at your Supply House. 


Work-Saver Pipe Tools. 
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roofing materials, undercoaters 
other industrial materials, 
even gummy mastics, are pumpable 
Operating in original 400-pound and 
100-pound drums or in bucket-type con- 
tainers, the pumps supply materials 
through hoses for spray gun, pole gun 
rf extrusion gun application 


eners, 
and many 


Distinguished for sts 


STABILITY in Use 


UNIFORMITY of Hole Size a 8 


EKTROMESH 


THE UNIQUE SOLID-METAL SCREEN 


Movie on Welding Process 
The Air Reduction Magnolia 
17 Company, a division of Air Re- 
duction Company, Incorporated, 
60 East 42nd Street, New York 17, has 
completed a color sound motion picture 
which tells the story of the new Air- 
comatic Process for welding aluminum, 
stainless steel, bronze and monel. Some 
aspects of the process are explained by 
means of animation and demonstration. 
Designed especially for showing to non- 
technical as well as technical groups, 
the 16-mm. film has a showing time of 
21 minutes 


Hand Torches 
4 catalog, Form ADC-702, on 
18 hand torches for gas welding and 
cutting has been announced by a 
division of Air Reduction Company, 
Inc.—Air Reduction Magnolia Company, 
P.O. Box 319, Houston. Detailed infor- 
mation on Airco’s line of welding and 
cutting torches, outfits, tips, and acces- 
sories is given, with charts containing 
data on component parts. Cutaway views 
as well as welding and cutting pressure 
charts, are included 


Selector Vaive 

A new selector valve for use with 
19 a suction side proportioner of fire 

protection equipment makes it 
possible to introduce into the water 
stream either a 1 or 2 2 percent proportion 
of wetting agent or a 5 percent concen- 
tration for foam compound. The valve, 
manufactured by Pyrene Manufacturing 
Company, 560 Belmont Avenue, Newark 
& N J. is constructed of stainless steel 


WORKASBILITY in Manufacturing Processes 
DIVERSITY of Applications to Research and Production 


Electro-deposited in pure copper, pure 
nickel, or nickel-on-copper — in regular THE 
commercial production with counts from 
25 to 400 per inch—in lengths up to 100 
feet and widths up to 36 inches—vwith tol- 
erances on hole size and thickness suitable 
for the most critical uses—LEKTROMESH 
is ideal for precise filtration, for fabricated 
products such as fuel filters and electronic 
shields. For full details let us send our 
Bulletin on LEKTROMESH. Address 


Department 16. 





Taalaz 


MANUFACTURING 
CORPORATION 
SOUTHPORT CONN 


“tae 








. 
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and has a four-position dial plate for 
1 or 2 percent wetting agent, 5 percent 
of foam compound and an “off” position 
when only plain water is to be dis- 
charged. It can be used with motor fire 
apparatus, railroad fire cars, fire fighting 
trailers and stationary installation 


Protective Coatings 
The practical application of thick 
20 protective coatings for tank and 
duct linings and protection of 
equipment 
bulletin on a new coating, 


and floors is covered in a 

“Carbo-Kote 

6020.” The bulletin, C-42, is published 

by the manufacturers of the product, 

Carboline Company, 7603 Forsyth Boule- 
vard, St. Louis 5. 


Resistance Thermometer 


new electronic resistance ther- 
21 we So complete with bridge 
and bulb, has been introduced by 
Emil Greiner Company, 20-26 North 
Moore Street, New York 13. The instru- 
ment is simple to operate and simple to 
install for it plugs in without need of 
installation. Employing a 
new resistance bulb in which a tungsten 
coil is sealed in Pyrex glass, or molyb- 
denum in solid quartz, the instrument 
provides rapid response, A new princi- 
ple in the balancing bridge simplifies 
calibration, eliminates complicated cal- 
culation. The thermometer measures 
temperatures to 1000° C 


permanent 


Right-Angle Geared Pump 
Descriptions of right-angle geared 

22 pump drives and their application 
to vertical turbine pumps is the 

subject of Bulletin B-140-1 on the “Gear- 
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“Increased output 
400 gallons an hour” 


HAT’S the report from one refiner after 

Oakite’s circulation-cleaning method put his 
bubble tower back in business. And he didn’t have 
to worry about dismantling-time lost, equipment 
damaged by l or mechanical cleaning. 





Powerful but safe Oakite detergent, circulated 
through the tower, cleans quickly, thoroughly— 
even hard-to-reach areas; minimizes abrading and 
loss of dimensions; leaves metal smooth. And it cuts 
days off cleaning time. 


Want proof? Call your local Oakite Technical 
Service Representative for on-the-spot demonstra- 
tion. Or write Oakite Products, Inc., 50B Thames 
St., New York 6, N. Y. 


INDUSTRIAL Coq, 


240 
wo 





Chemical Refining of Petroleum 


By VLADIMIR A. KALICHEVSKY 
R ¢ Leb Secony-Vacuum Corpn. 
Mother af’ iredon Methods of Refining Lubricetiog Oils” 
and CERT ALLEN SEAGIEN, CRD. 


ond Ri h Chemist; 
oor, Americas’ Institute af Chemical Bi 


Former! 7 Chemical 
Ccintertte; Research Fellow, Mellon erch “Union ON Company of 


Chemical Society Monograph, No. 63 
Second Edition, Revised and Enlarged 


The rapid development of petroleum og c 
necessitated a revision of the o —e volume pub 
1933. The newest practice in regard to treatment with sul 4- 
acid, treetr! lead, octane ratin etc., is descri in 
detail. resent emphasis on all phases of this vitally 
important een makes this book a Lag ay A timely one, 
especially since the petroleum ¥ +--- today rather one 
of refining capacity than of crude production. For this reason 
technical improvements are of the utmost importance for the 
pressing problems of national defense. 


CHAPTERS 
Betenetes end uate 


"Gemma On 


- Gane end C Petroleum 


Z‘Similcr Olis. Additional 


List United 
tates Patents on Sicdees 
. Tables 
ig cog i 











550 PAGES. ILLUSTRATED. PRICE—$8.25 
SEND ORDERS TO 


THE GULF PUBLISHING COMPANY 
P.O. BOX 2608 HOUSTON, TEXAS 
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-—SIMS xcranne pump VALYES—— 


GUARANTEED TO: 


1. REDUCE Seat and Disc Wear. 

2. INCREASE Pump Capacity. 

3. REDUCE Maintenance Costs. 

4, WORK Efficiently in Light or 
Heavy Liquids. 


Sims Valves are available for all 
reciprocating pumps. 
Write for Catalog V-111 


S/ MM. S PUMP VALVE C0., INC. 


145 Hudson Street, New York 13, N. Y. 
Houston Office: M & M Building, Houston, Texas 











1 PRECISION 
! REGULATION 


| Within .005 psi 
FOR MANUAL LOADING 
SERVICE...for remote posi- 
tioning . . . for accurate flow 
meter calibration, our MODEL 
H-10 is tops in the field. 


It's built especially for dead 
end (no flow) service ... and 
guaranteed to be free from 
“drift’’ errors. Ranges 0-5; 
0-25; 0-50; 0-125 psi for inlet pressures to 150 psi. 


If you are looking for a pneumatic regulator that is sen- 
sitive to OOS psi (in 0-5 ps: range), stable and foolproof, 
HERE'S YOUR REGULATOR. 


WRITE TODAY FOR BULLETIN PH-10 


CONOFLOW CORPORATION 
2100 Arch St., Phila. 3, Pa. 


SG OS OS SD GD OO 














Volumetric Chiorinizer 

Builders - Providence, Inc., 345 
Harris Avenue, Providence, R. I., 
issued Bulletin No. 840-G27 
on its new Model HCVS Volumetric 
chlorinizer, which meters chlorine gas 
at rates from 100 to 6000 pounds per 24 
The bulletin describes the chlo- 
lists many of its features, and 
a cut drawing of the func- 
parts 


New Equipment 
additional information or literature —— 23 


on matling coupon, page 207 
direct.) 


(For 
item numbers 


write manufacturer has 





hours 
rinizer, 
shows 
tioning 


Vibrators and Screeds 

Stow Manufacturing Company, 57 
24 Shear Street, Binghamton, N : 

has released Bulletin No 
gas and electric vibrators and screeds 
Detailing the advantage of vibration in 
concrete work, the bulletin recommends 
gas or electric vibrators for 
\ listing of vibrator acces- 


away 


507 on 


types of 
jobs 
included 


specific 


sores 1s 


Low Gallonage Nozzles 


head. Published by Peer 
Division, Food Machinery 
and Corporation, 301 West 
Avenue 26, Los Angeles 31, the bulletin 
ncludes sectional drawings and dimen- 
details f the flexible shafts for 
connecting driver to the pump head, 
ratings of the various size 
combination heads, 
angle gear 


turbo” pump 
Pump 
Chemical 


less 


sions 


4 new line of low gallonage noz- 
25 zies by Bete Foe Nozzle, Inc., 
of Greenfield, Mass., was designed 
combined in to give fine and uniform fog droplets at 
| low operating pressures. Employing the 
“pin-jet” impingement principle, the new 


hors« power 


heads and data on 
and 


heads 


right 
are 


where clectrix 
pump 


Stationary 


Peerless 


one unit tor engine drive an 


nnected electric power 


Pritchard’s Hew 
Type “E* Quintair” 
AIR COOLED 
HEAT EXCHANGER 


For Low Cost, Efficient Cooling or 
Condensing of Liquids, Gases or Vapors 


@ Lower Operating Costs @ Higher Efficiency 
@ Fewer Parts to Assemble 
@ Lower Maintenance Costs 
@ Lower Installed Cost 
@ Many Industrial Uses 


Other types of Quintair* units also 
available to meet your requirements. 


Write for FREE Bulletin No. 11.0.080 


“Registered Trade Name 
EQUIPMENT DIVISION 


inPritchard.:c. 


Dept. No. 106 908 Grand Ave., Kansas City 6, Mo. 








District Offices: 
CHICAGO «HOUSTON + NEW YORK *PITTSBURGH «TULSA « ST. LOUIS 
Representatives in Principal Cities from Coast to Coast 


nozzles have no internal parts and can- 
not clog with foreign particles smaller 
than the orifice size. A new pin design 
reduces interference of the pin with the 
fog pattern. The nozzles, made in 10 
orifice sizes from .015 to .080 inches in 
diameter, are available in brass with 
stainless steel pins and are made to or- 
der in other metals 


Mechanical Shaft Seal 


Sealol Corporation, 45 Willard 

26 Avenue, Providence 5, R. L, of- 
fers a new line of mechanical “all- 
in-one” seals for shaft sealing needs of 
pump manufacturers. Factory assembled 
in one package, their construction elimi- 
nates the possibility of lost parts, dam- 
aged parts, faulty assembly, or con- 
tamination of the precision lapped seal 
faces. Rubber friction members, incor- 
porated in the rotating and stationary 
elements of the seals, provide the proper 
driving and holding actions. This design 
permits hand assembly of the seal in 
“the pump. Seals for shaft sizes from 
% to 1% inches can be furnished to 
handle water, oil, kerosine, gasoline, etc 


Kinetic Manometer 


A flow transmitter, V/A Cell, 
27 developed for differential pressure 

applications is manufactured by 
Fischer & Porter Company, Hatboro, 
Pa. Basically a through-flow instrument 
of the variable-area type, it measures a 
by-passed portion of the main-line flow, 
providing continuous self-purging. It 
has a wide flow range and linear scale 
in the same instrument. Operating with- 
out mercury and without diaphragm, it 
has also eliminated the use of manifold 
systems, bellows, seals, exterior purges, 
and condensation chambers, It is ap- 
plicable to services on liquids, gas and 
vapor streams including steam 
Vol. 30, No. 1 
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Steel Tubing Terminology ). Designed for across-the-line starting -. 
: of t bgleed cage induction motors, or as New Equipment 
28 The Babcock & Wilcox Tube 4 primary switch for wound rotor mo- (Fer additional Information or literature check 
( ompany of Beaver _ Falls, Pa., tors, this unit has the new Life-Line- item numbers on mailing coupon, page 207, or 
offers Bulletin TB-335, “Descrip- starter, AB De-ion Circuit breaker, and “Tite manufacturer direct.) 
tive ey Sy veres Lage ane pocket- slamproof_ self-indicating interlocked 
pe phim me oem y — bese ner oor oe Met ow —_ Py to = molded shape of the circular trough 
and application of teuek tabien P., ane :¥ - polyphase, the which lies between the case clamping 
unit is available in MEMA sizes 0 ring and the diaphragm clamping plates; 
through 4, and ME M r type inclosures, 2) the extra rubber thickness at both 
1, 1A, 3, 4, 5, 7, and § the peripheral and central clamping 
zones; and 3) the type of weave used 
Synthetic Organic Chemicals for the inserted fabric and its position 
A new catalog on synthetic or within the diaphragm 
30 ganic chemicals presents in detail This new diaphragm is being initially 
the physical and chemical prop applied to pilot-loaded balanced valve 
erties, latest specifications, applications, regulators; however, its many features 
and shipping and handling intormation can and will be incorporated in dia- 
on Niacet’s line of chemicals. A water phragms for other types of regulators 
repellent treatment with Niaproof pow as soon as it becomes practically pos- 
der is described as well as data on acetic sible 
acid, sodium acetate, vinyl acetate, ace 
taldehyde, acetonitrile, and 12 other or Pneumatic Relays 
ganic chemicals. Copies may be obtained Moore Products Company, H and 
from Niacet Chemicals Division, 1045 32 Lycoming Streets, Philadelphia 24, 
Niagara Building, Niagara Falls, N. ¥ has issued Bulletin 681, covering 
Nullmatic M/F (multi-function) relays, 
Nylon-in-Rubber Diaphragm a new line of pneumatic relays which 
‘To improve the precision of gas receive one, two, or three loading pres 
31 pressure control with high pres sures and provide a wide selection of 
sure balanced valve pilot loaded totalizing, amplifying, and other func 
regulators, to aid in the coguniie ot tions. These instruments are used par 
the diaphragms in such equipment, and ticularly in cascade control circuits 
to increase the period of trouble-free 
regulator service with respect to dia Valves 
phragm maintenance,” Rockwell Manu A line of valves for actuating air 
new combination Life-Lin« facturing Company, 40 North Lexing- 33 or hydraulic cylinders has just 
29: starter, Class 11-206-N, combining ton Avenue, Pittsburgh 8 has devel- been introduced by Ledeen Manu 
motor pate motor protection, oped a new-type diaphragm of molded facturing Company, 1602 South San 
and disconnect in a redesizned enclosure synthetic rubber strengthened with ny Pedro, Los Angeles 15. The valves em- 
to save space and increase safety is on fabric. The new diaphragm replaces body the rotating disc construction and 
manufactured by Westinghouse Electric the traditional flat leather or synthetic are made in three types: for hand opera 
Corporation, P.O. Box 2099, Pittsburgh diaphragms. Features include: 1) the heat tion, foot operation, and finger or sole 





Life-Linestarter 





instrumentality 
with six memories 





KERLOW 
Now—the Multipoint GRATINGS 


Capacilog, a direct de- 7 a * e 
flection type strip chart For Every Industrial 
recorder giving up to six : and Traffic Service 
variable recordings on h ; Come te Kerlow for every type 
one chart has been open steel grating for any 
added to the Wheelco . — products include grid 

- - . walkways, floors, platforms, 
Capacilog line. : steps, tote boxes, pallets, 





Easy to Read—Easy to Operate—Easy 
to Service. Has all the latest features of 
Wheelco Instrumentality. 

Write for Bulletin MPC-1. It gives complete - grating in which you are interested. 
detail the Multipoi ilog. 

stalls on the Multipcint Capecileg KERLOW STEEL FLOORING CO. 


WHEELCO INSTRUMENTS COMPANY 25 Mallory Ave., Jersey City 5, N, J. 


847 W. Harrison Street, Chicago 7, Illinois “ 
2h) 


wheelco & -ccrenie contrat ve OW 


EL FLOORING 
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for every industry! 


IT’S Blaw-Knox Electroforged Steel 
Grating! Exceptionally strong, elec- 
troforged into one solid piece. Non- 
slip cwisted bar for safe, sure footing. 
Maximum open area. Self-cleaning, 
no sharp corners to clog. Easily in- 
stalled and easily maintained. Adapt- 
able to many uses, indoors and out, 


for every industry. 





MEETS ALL 
REQUIREMENTS FOR 
Open flooring 
Sidewalk doors 
Bridge surfacing 
Catwalks 





Blow-Knox 
Electreferged 
Stair Treads 








Subway grating 
Sidewalks 

Stair treads 
Many other uses 


BLAW-KNOX 


ELECTROFORGED 
STEEL GRATING 


HEAVY-DUTY SIDE ENTERING MIXERS 


Let Eastern’s engineers help you with your 
petroleum processing equipment Spense 
l 


Without obligation to you—they wi 


propose 


suitable mixing equipment and guarantee its 
satisfactory performance. 


—n 


site deere: 


NEW 


96 ELM 


STREET e 


These rugged and dependable side-enter- 
ing mixers prevent settling and bottom- 
precipitation, Available motor ratings 
Y%—30 H.P. Speeds from 280—1725 

.P.M. Repackable while tank is full. 


Write to Dept. SC for new East- 
ern Mixer Catalog No. 600. 


Inc. 


) ONNECTICUT 


HAVEN 





New Equipment 
(For additional information or literature check 
item numbers on mailing coupon, page 207, or 
write manufacturer direct.) 





noid operation. This group of valves is 
available in 14 different models for five 
different cycles in six sizes and may be 
used for controlling the flow of air, oil 
or water. Bulletin shows circuit dia- 
grams and operation detail, dimensions 
and weights, etc., of the 14 models 


Pyrometer Equipment 


New pyrometer equipment, which 
34 offers accurate temperature indi- 

cation, close temperature control 
of industrial processes and protection 
for furnaces, ovens and kilns, has been 
announced by General Electric's Meter 
and Instrument Divisions, Schenectady 
5, N. Y. The complete line consists of 
flush- or surface-mounted indicators, 
controllers and protectors. Designed for 
various industrial applications, the in- 
strument has a calibrated accuracy with- 
in 4% of 1 percent of full scale. A legible 
7-inch scale, fitted with an anti-glare 
cover, indicates any change in tempera- 
ture equivalent to 1/10 of 1 percent of 
full scale. Immediate control action fol- 
lows. Normal changes in humidity, am- 
bient temperature and voltage have lit- 
tle or no effect on the exactness of the 
control action. The heart of the indicat- 
ing instrument as a 3%-pound magnet, 
which provides higher flux density and 
allows larger air gaps than are found 
in conventional instruments 


Variable Speed Series 


A new variable speed transmis- 
35 sion series, incorporating the 

Worthington tandem belt design, 
announced by Worthington Pump and 
Machinery Corporation, and known as 
the Worthington “Allspeed Drive,” will 
consist of six models, rated at 1, 3, 5, 
7%, 10 and 15 hp respectively and will 
offer variations of 16-to-1, 10-to-1, 9-to-1, 
Seek. 6-to-1 and 6-to-1 respectively. At 
1725 rpm. input, the l-hp. unit offers a 
range of 215 to 3450 rpm.; while the 15- 
hp. unit will vary from 370 to 2220 rpm 
with an input speed of 1750 rpm. Due 
to the tandem belt design, “the Worth- 
ington Allspeed Drive is particularly 
suited to applications where space limi- 
tations require extreme compactness 
Upon advance specification each of the 
units will be furnished for vertical or 
horizontal operation, to run in either 
direction. Handwheel control will be 
normally furnished. Electrical Remote 
Controls are available where required 
Among the latest features in the new 
models are wide spaced bearings which 
maintain the input and output shafts in 
true alignment, regardless of belt ten- 
sion load 


Mechanical Draft Fans 


An extensive line of mechanical 
36 draft fans for both forced and 

induced draft service is described 
in Bulletin 168, issued by The Green 
Fuel Economizer Co., Inc., Beacon, N 
Y. Drawings of typical fan types and 
photographs of representative istalla- 
tions are included as are several per- 
formance curves showing efficiencies 
of various types of fans over a wide 
range of speed and delivery conditions 
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Named Division Sales Manager 


Robert A. Miller has been named sales 
manager, Gear Cou- 
pling division, Sier- 
Bath Gear & Pump 
Company, Inc., 9252 
Hudson Boulevard, 
North Bergen, N. | 
Previously advertis- 
ing manager for the 
company and assist- 
ant sales manager oi 
the Coupling divi- 
sion, Miller is now 
in charge of appoint- 
ing representatives for 
the company’s new 
line of flexible gear 
couplings 


Edward Promotes W. G. Mahiman 
To Manager of Sales Office 


William G. Mahiman, for three years 
supervisor of order analysis for both 
Edward and Nordstrom valves, has been 
promoted to sales office manager of Ed- 
ward Valves, Inc., East Chicago, Ind 
He succeeds Herbert J. Rowe, who has 
been called back to the U. S. Marine 
Corps 

Mahlman attended the Carnegie In- 
stitute of Technology in Pittsburgh. For 
12 years after, he was employed in sales 
activity in the Nordstrom Valve division 
of Rockwell Manufacturing Company of 
Pittsburgh. He joined Edward in 1947 


Tate Named by Wilson 


Thomas ( Wilson, Inc., Long Island 
City, . has appointed the Tate 
I ngineering and Supply Company, Inc., 


Miller 











About EQUIPMENT and 
SERVICE Suppliers 


to handle sales of Wilson tube cleaners, 
Wilson-Dudgeon tube expanders and 
other Wilson items im the state of Mary- 
land. 


Grinnell Celebrates 
100th Anniversary 


Grinnell Corporation, founded 100 
years ago in Providence, R. L, as part 
of its anniversary celebration, has pub- 
lished booklets giving the history of the 
company, along with its present organ- 
izations, and its research for the future 
The booklet, distributed to employes, 
stockholders. and friends of the com- 
pany, contains photographs of plant op- 
erations and of products manufactured. 
Drawings illustrate many portions of the 
booklet. 


Names Turbine Sales Manager 


The Whiton Machine Company, New 
London, Conn. has appointed Evan 
Price as turbine sales manager. Price, 
who was formerly in charge of turbine 
sales for The Kissick Company of New 
York, will make his headquarters in the 
New London offices of Whiton 


Loving Named Sales Director 
Of Du Pont’s Explosives 

George H. Loving has been appointed 
director of sales of Du Pont's explosives 
department, succeeding Charles B. Mc- 
Coy, who was transferred to the electro- 
chemicals department as assistant gen- 
eral manager. 

Loving joined the company in June 
1930, as a chemist and was made a spe- 
cial assistant to the director of the Chem- 
ical division of the Explosives depart- 
ment in November, 1939, and regional 
sales correspondent in January, 1942. In 
October of that year, he went to Hunt- 
ington, W. Va., as chief clerk of the 
branch sales office. In May, 1943, he was 
made technical assistant to the manager 
of the Technical division, and since Oc- 
tober 1, 1943, has served as an assistant 
director of sales in the Explosives de- 
partment. 


Engineering Executive Dies 


Joe A. Altshuler, 48, vice president 
of the Stratford Engineering Corpora- 
tion, died December 7 in Kansas City, 
Mo. A chemical engineer who special- 





THERMAL CONDUCTIVITY GAS CELLS 


“There are a number of physical 
properties which vary considerably 
from one gas to another and may, 
therefore, be used as a means of 
identification or estimation of a 
particular gas in a given mixture. 
Hydrogen, for example, is widely 
different from oxygen in thermal 
conductivity, density, refractive 
index, viscosity and specific heat. 
There are a number of methods of 
determining each of these proper 
ties, each of which may, theoreti 
eally, be used, for the purpose of 
analysis. It has been found, how- 
ever, by a number of independent 
workers, that the hot-wire method 
of measuring the thermal conduc 
tivity has outstanding advantages 
in accuracy, , simplicity and speed 
of working.” 

From GAS ANALYSIS BY MEAS8- 
UREMENT OF THERMAL CON- 
DUCTIVITY H. A. Daynes (Cam 
bridge University Press, 33 


1. REGULATES © 
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permit high Hexibility in gas >: 


suitable for wide variation in gas 
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ie: s a “small package” Ges in Air 


placement for bulky. hard to t airsets providing 
REGULATION in ranges 0-30; 0-60; 0-125, psi, for inlet pressures up t 
150 >si with ability to filter out particles oe ae 40 microns! investi. 
gate ConoAirpak for all efficiency less 
space, Lh time, mai e and initial ¢ cost. Forged b brass and 
stainless steel construction for 

—large capacity reducing valve with safety reliet. Available in a variety 
of ranges, filter areas, and drip-well capacities. 


WRITE TODAY FOR BULLETIN FH-15 

















ponels for connec. 
tions. MK or MOT filoments. 

GOW-MAC to-Fle has «@ cubic 
ee = eS ee 


| mg LF, — “empl tine 
somples. ities ore 1” 
only. M/K oF 
filaments. 


for Low Cost 
0100 Gas Analysis, write to... 


GOW-MAC INSTRUMENT CO. 


22 LAWRENCE ST., NEWARK 5, N. J. 
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FIG. 208 
BLANKING UNION 


with “O” Ring is ideal for 
mainfolding, terminal installa- 
tions, transfer lines, scraper 
box and jumper assembly 
service. It has less bulk . . . less 
weight. All parts completely 
interchangeable. Available in 
4", 6", 8” and 10” sizes. 


Chiksen Swivel Joints on manifold jumper assem 
blies minimize torque required to swing the 
lines ond eliminote strain on pipe and fittings 


WELL EQUIPMENT MFG. 


Ask your WECO represen- 
tative or write for complete 
details and wide range of 
applications of WECO Fig. 
208 Blanking Union. 


ized in petroleum refining, Altshuler had 
spent several years abroad whi’s super- 
vising the construction of refineries. He 
joined the Stratford firm in 1928 


Fire Brick Company Selects 
William Lowe as President 

William S. Lowe, executive vice presi- 
dent of A. P. Green Fire Brick Com- 
pany, Mexico, Mo., since August, 1949, 
has been eelcted president of the com- 
pany. Lowe succeeds Robert S. Green, 
resigned. Green, son of the founder, will 
continue as a member of the board of 
directors. He is currently doing research 
and development work at Battelle Me- 
morial Institute, Columbus, Ohio 

Lowe, a graduate of South Dakota 
State College, was with General Electric 
Company from 1934 to 1942, serving in 
various capacities up to division superin- 
tendent at the Bridgeport, Conn., plant 
From 1942 to 1944 he was assistant to 
the vice president of manufacturing, 
SKF industries, Inc., Philadelphia. From 
1944 to 1949 he was chairman of the 
board and president of the Winsted 
Hardware Manufacturing Company, 
chairman of the executive committee, di- 
rector and treasurer of the American 
Transformer Company, Newark, N. J., 
and vice president of the Waring Prod- 
ucts Corporation, New York 


Two Executives Are Promoted 
By Allegheny Ludium Steel 

Election of Edward J. Hanley as 
president and Clark W. King as execu 
tive vice president has been announced 
by Allegheny Ludlum Steel Corporation 
Hanley, formerly executive vice presi 
dent, succeeds E. B. Cleborne, resigned 
King, who succeeds Hanley, continues 
as treasurer in addition to his new 
duties. Cleborne continues as a direc 
tor and vice president 

The retirement of Frank B. Louns 
berry as vice president and technical di 
rector and appointment of W. B. Pierce, 
formerly manager of the company’s Sales 
Development and Engineering Service 
department as technical director were 
also announced 


Leeds & Northrup Adds Space 
For Manufacturing Operations 

Leeds & Northrup Company, German- 
town, Pa, manufacturer of electrical 
measuring instruments, automatic con 
trols, and heat-treating furnaces, has ac- 
quired approximately 85,000 square feet 
of additional floor space. The property 
includes a three-story, 50,000-square-foot 
building at Castor and Sedgley avenues, 
and 35,000 square feet at Collum and 
Rubicam streets, Germantown 

Certain operations will be transferred 
to the new space; however, principal 
manufacturing and other activities will 
continue to be centered at the main 
plant, 4901 Stenton Avenue 


Puffer-Sweiven Branch Opened 

The Corpus Christi branch of Puffer- 
Sweiven Company is occupying a new 
office and warehouse at 402 Westches- 
ter. Fisher Governor Company products 
are carried. Sales and service in this area 
are under management of Shelby Ross, 
and the staff includes Bill Lincecum and 
Wayne Dennis. Main offices and ware- 
house of the company are at 4511 Kyle 
Street, Houston 
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Wheeler Company Names Yetter 
As Its Senior Vice President 


F. L, Yetter has been appcinted senior 
vice president of C. H. Wheeler Manu- 
facturing Company 

Yetter has rejoined 
the company after a 
20-month period dur- 
ing which he served 
as director of foreign 
affairs for the Kul- 
jian Corporation. He 
began his career in 
the power plant field ~ 
with DeLaval Pump = 
Company in 1913, . 
changing to the Al 
berger Pump and Con 
denser Company in 
1915, and beginning tter 
his service with Wheeler in June, 1916 

Yetter advanced from pump designe 
to chief engineer and assistant general 
manager of Wheeler. In 1942 he was 
named acting general manager, a post 
which he held throughout World War 
Il. In 1946 he was elected vice presi 
dent and assistant general manager, from 


which post he resigned in April, 1949 


Cc. H. Wheeler, Economy Pumps 
And Klipfel Valves Merge 


The merging of three power plant 
equipment manufacturing companies, ( 
H. Wheeler Manufacturing Company of 
Philadelphia and Economy Pumps, Inc., 
and Klipfel Valves, Inc., both of Hamil 
ton, Ohio, has been announced 

No change at the present time in per 
sonnel or operation of any of the com 
panies is planned, said President L. G 
J Thomas 

Wheeler designs and builds steam 
condensing, vacuum producing, and wa 
ter cooling equipment, Economy Pumps, 
Inc., manufactures centrifugal pumps 
while Klipfel Valves, Inc., makes auto 
matic regulating valves 

Parent corporation of the three com 
panies is Hamilton-Thomas Corporation, 
Hamilton, Ohio 


Key Company Grants Licenses 
To Three Foreign Countries 
Key Company, East St. Louis, IIL, 
has licensed three foreign companies to 
ianufacture Key return bend fittings 
he oi refinery and allied chemical 
Under this arrangement, all 
Kev designs, researc and engineering 
facilities are made available to the thre« 
licensee 
rhe companies licensed are Lake & 
Elliot, Ltd., Braintree, Essex, England; 
Societe Francaise des Constructions 
Babcock & Wilcox, Paris, France: and 
Compagnia Tecnica Industrie Petroli, 
Rome and Milan, Italy 
Prior to World War IL, Key Com 
pany had such a manuttacturing agree 
ment with the companies in Italy and 
France 


Distributors for Tube Turns 
Are Appointed in Two Areas 


Bethlehem Supply Company and 
Bethlehem Supply Company of Califor 
nia have been appointed distributors of 
welding fittings and flanges manufac- 
tured by Tube Turns, Inc 

Bethlehem Supply Compagy is a sub 
sidiary of Bethlehem Steel Company 
and has its main offices in Tulsa. G. A 
Tompson is president and C. R. Zim- 
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FOR COMPLETE SERVICE 
AND DEPENDABILITY 


You can't beat INTERNATIONAL REFINERY 
MIXING EQUIPMENT for the most rapid and 
economical blending of Gasoline, Gasoline 
Ethyl mixing, lubricating and fuel oil blending, 
as well as by-products liming, caustic and 
doctor treating ... This up-to-date equipment 
is indispensible in cycling operations and pipe 
line work, and for uniformity in charging stock 
—mud mixing —a “natural” for research, 
laboratory and pilot plants. 


Call on INTERNATIONAL'S vast experience for 
assistance in solving your Mixing and Blending 
problems. Our Engineering staff is at your serv- 
ice. Remember, INTERNATIONAL builds and 
guarantees the equipment you need for the 
best possible results at the lowest possible 
operating cost. Write for catalog and complete 
information on Top Entering, Side Entrance and 
Portable Mixers today. 


INTERNATIONAL 


ENGINEERING, INc. 
DAYTON 1, OHIO 


NEW YORK «+ 15 Park Row + CHICAGO + 407 S. Dearborn 
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merman is executive vice president 

Bethlehem Supply Company of Cali- 
fornia is a subsidiary of the Bethlehem 
Pacific Coast Steel Corporation, and has 
its main offices in Los Angeles. Wen- 
dell M. Jones is vice president and gen- 
eral manager and J. W. Hollingsworth 
is general manager of sales 


Three Sales Representatives 
Added by Double Seal Ring 


Double Seal Ring Company, Fort 
Worth, has appointed three new sales 
representatives; two individuals and a 
firm with two principals. The new rep 
resentatives and their territories are Al 


(on J-_fabrey, castern part of New  SaLés CONFERENCE—Field service representatives from the Canadian, New England, New York, 

Maur Wesk ao 1 Geceieas ' ‘Com.  5t- Louis and Southern divisions of Ookite Products, Inc., ore shown gathered for annual conference 

pany, Kansas and southwestern Missouri, i New York City, where they discussed technical sales aspects of industrial cleaning and allied 
All four have had extensive experi eperetvens. 


ence in practical sales enginee ring Lane Chicago Bridge and Iron January 15-19, at the Hatboro plant 


has been in the field 25 years, and Fab pone 
rey 12. The other two, C. H. Garrison Transfers Woleben to Houston The course will cover manufacture, 
and Mel Silberman, are graduate me- W. H. Woleben has been transferred Calibration, installation, operation and 
chanical engineers, and have 15 and 5 from Chicago Bridge and Iron Com- ™#!mtenance of primary and pay 
vears’ experience respectively pany’s general sales office in Chicago process control instruments t is ex 
to its Houston sales office in the Na- ected to have particular value to users 
tional Standard Building of the company’s line of Flowrator in 
Minneapolis-Honeywell to Open : anv'c struments 
Woleben worked in the company's 
industrial Instrument School drafting room in Birmingham from June, Public Utilities Divi 
Customer employe courses covering 1948, until March, 1949. when he was sion 

industrial instruments maintenance and ‘transferred to a field erection crew to is Created by Baldwin-Hill 
repair have been opened at the Philadel- 84!" experience He was trained for Baldwin-Hill Company, insulation 
phia school of the Minneapolis-Honey sales work at the company’s general manufacturer with plants at Trenton, N 
well Regulator Company sales office J., Kalamazoo, Mich., and Huntington, 

Ind., has created a public utilities divi- 


Classes will be held on a 3, 5, and 13 ; 
Fischer & Porter to Offer sion of industrial sales headed by P. A 


weeks basis, the three-week courses 
starting on January & March 26, and Course on Instr Bell, with offices in the Reynolds Build- 
April 30, and the comprehensive 13 Fischer & Porter C ompany, East ing, Jackson, Mich. M. M. Wilson will 
week course running from February 12 County Line Road, Hatboro, Pa. will continue as general manager of indus- 
to May ll have its next instrumentation course trial sales, with E. R. Stevens as vice- 
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president in charge of sales. 

Before employment by Baldwin-Hill 
in June, 1948, Bell was employed by 
Consumers Power Company, in Jack- 
son, Mich., and later in the mechanical 
engineering department of the former 
Commonwealth & Southern Company, 
in Jackson, now Commonwealth Asso- 
crates. 


Byron Jackson Appoints Tulsa 
District Sales Engineer 


Dean De Graffenreid has been ap 
pointed district sales engineer for the 
Tulsa office of Byron 
Jackson Company 

De Graffenreid 
joined Byron Jack- 
son in 1947, as test 
engineer for the Pump 
division, In March, 
1948, he transferred 
to the Sales depart- 
ment of that division 
and was assigned to 
the Los Angeles 
branch office. In May 
he was assigned to 
the division office in 
lulsa 

Prior to his asso 
ciation with the company, he attended 
Long Beach City College, majoring in 
mechanical engineering 


De Gratfenreid 


Representative Appointed 


Laclede-Christy Company has ap 
pointed C. A. Gordon as a representa 
tive in Buffalo, N. Y. He will have of 
fices at 930 Prudential Building 





January, 1951 


Neilson Stud Welding Expands 
Organization on West Coast 

Nelson Stud Welding division of Mor- 
ton Gregory Corporation has inaugu- 
rated an expansion program of its West 
Coast sales and service organization. 

Verne W. Bender has been named re- 
gional manager for the western states, 
and will have his headquarters at the 
direct factory branch warehouse being 
established at 440 Peralta Avenue, San 
Leandro, Calif. Bender, who joined Nel- 
son as a field engineer in 1945 and has 
been manager of distributor sales for 
the past year, will be assisted by field 
engineers in each of the principal Pa- 
cific Coast industrial areas. 

Al Bosley, who joined the organiza- 
tion at Vallejo in 1942 and who has 
been Nelson's plant superintendent at 
Lorain, Ohio, since December, 1945, has 
been named field engineer for northern 
California 

George E. Kennedy, who recently 
joined the Nelson organization after sev- 
eral years with the Hydril Corporation, 
has been named field engineer for south- 
ern California, with headquarters in Los 
Angeles. 

Western Oxygen Company, which for 
the past year has functioned as a Nel- 
son dealer in Oregon and Washington, 
has been appointed distributor for those 
two states, where Walter Gunnels will 
devote full time to work with customers 
as a stud welding specialist 

Victor Equipment Company, which 
for the past year has handled Nelson 
distribution exclusively on the West 
Coast, will continue to rent stud welding 
guns and to sell standard M-G studs 
and other Nelson fasteners in California 
as an authorized dealer 


Honeywell Expands Facilities 
Of Brown Instruments Division 


Minneapolis-Honeywell Regulator 
Company is expanding its industrial pro 
duction and operating facilities in Phila- 
dely ia by the purchase of the Thomas 
M. Royal plant and acquisition of about 
60,000 square feet of adjacent undevel- 
oped property 

The building, which will be occupied 
by Brown Instruments division, is ,a 
three-story reinforced concrete struc 
ture 


Jarecki Vaives Will Be Made 
At Porter Plant in Oklahoma 


H. K. Porter Company, Inc., Pitts 
burgh, has announced the formation of 
Jarecki Valve Division, Tulsa, to handle 
the manufacture and sale of Jarecki valves 
formerly produced at Jarecki Manufac 
turing Company plant in Erie, Pa 

Established in 1852, the Jarecki com 
pany manufactured a line of iron and 
bronze valves and cocks, which will 
now be produced in Porter's Hinderlitet 
Tool Company division plant at Tulsa 

Distribution of the valves is through 
the Jarecki oil field supply stores, the 
more than 3000 Jarecki jobbers and 
through the main plant in Tulsa 


Cook Electric Company Names 
Southern Area Sales Manager 
T. M. Curtis has been appointed sales 
manager of the Southern division of 
Cook Electric Company, Chicago. His 
offices are at 6617 Snider Plaza, Dallas 
Curtis joined the company in 1944 as 
purchasing agent, then undertook a pe- 
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JERGUSON 


Explosion-Proof 


GAGE 
ILLUMINAFORS 


Give Even, 
No-Glare 
Low Cost Lighting 
Greater Safety 


Of Operation 
Faster Easier 
Gage Reading 


ERGUSON Explosion- 
Proof Gage Illuminators 

give you the best, lowest cost, most 
efficient gage lighting. 
Utilizing the principle of solid 
wedge lighting, Jerguson Illumi- 
nators give clear, even lighting, 
without bright spots. Light flows 
through the plastic wedge and is re- 
flected evenly through the back of 
the gage glass to give quick, easy, 
accurate reading. You get better 
illumination at lower cost because 
only one small lamp is required, 
Savings in electricity soon pay for 
the illuminator. 
Jerguson Illuminators have alumi- 
num explosion-proof housing for 
the wiring and heat resisting glass 
explosion-proof housing for the 
lamp. You maximum safety, 
more efficient lighting with Jergu- 
son. Made for all sizes of transpar- 
ent gages. It will pay you to inves- 
tigate. 

llustration shows single and double 

Jerguson Illuminators on a 3-section 

gage. Write today for full informa- 

tion. Ask also for Data Units on 


Jerguson Gages amd Valves to fit 
your needs. 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
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riod of plant training. For the past two | 
years, he has been assistant to the Cen- 
tral district's sales manager. He is now 
in charge of Diaphlex and MagniLastic 
divisions’ sales in the Southwest 


Moore Products Expands, 
Opens Two New Offices 


Moore Products Company, Philadel 
phia 24, has opened a Pittsburgh branch 
office at 3031 West Liberty Avenue, 
Pittsburgh 16 R. H. Owens, formerly 
sales engineer for the company in north- 
ern New Jersey, is branch office man 

wore Instrument Company, Ltd., 155 
Jane Street, Toronto 9, has been formed 
to supply Canadian industries with Moore 

“Nullmatic” instruments and Moore 
pneumati gauges. K. G.| 
Mitchell years in the 

Canadiar field, is 


comparator 
active for 
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Weston Appoints Healey As 
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STEEL VALVES 


PRICED to compete with conventional plug 
type valves. Interchangeable with Ameri- 
can Standard Steel Wedge Gate Valves 
Wrench-Operated; Direct Handwheel- 
Operated; Worm Gear-Operated; Sizes 
from 1” to 16". Write for our Catalog No. 
600 and Price List. On request, we will be 
glad to quote on larger sizes above 16” 


WEDGEPLUG VALVE CO., INC. 
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Whiton Turbines in service 25 years 
without seal replacement 


® Factory run-in assures perfect seal 
and minimum weor. 


® Labyrinth seals do not contact 
shaft, eliminating weer and 
seizing. 

® Steam ejector feature positively 
prevents steam leakage at ovter 
end of shaft seal. 


Write for complete details. 
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Graduate 


ENGINEERS 


GOoOoD 
OPPORTUNITIES 


for 


CHEMICAL ENGINEERS: Five to 
ten years experience in Chemical 
Operations or Development. Work 
in Application of unit operations, 
evaluations and economic 
leading to cost reduction. Must be 
graduate, free to travel. 


INSTRUMENTATION ENGI- 
NEERS: Five or more years of pro- 
gressively difficult experience in In- 
strument Research Development or 
Design. Must have broad and thor- 
ough knowledge of instrument theory 
and application. Should have some 
knowledge of Chemical Equipment 
and its operation. Must be graduate. 


POWER ENGINEERS: Must have 
five to fifteen years experience in 
some of the following: operating, 
testing and maintaining power plant 
equipment, supervising power plant 
operations, making cost and evalua- 
tion studies, heat balance work, pow- 
er cost accounting, design and layout 
of power plants, and the selection 
and installation of power equipment. 
Must be graduate. 


AIR CONDITIONING ENGI- 
NEERS: At least 7 years’ experience 
in selection and operation of heating, 
air-conditioning, ventilating and re- 
frigeration equipment. Well versed 
in the theory of thermodynamics, 
fluid flow and heat transfer. For 
consulting evaluation, and economic 
operation services. Must be graduate. 


MAINTENANCE ENGINEERS: 
Five to ten years in Planning mainte- 
nance work, e 
and material requirements, schedul- 
ing and controlling work. Must be 
thoroughly familiar with Machine 
and Hand Tools used in Plant Main- 
tenance Work. Must have supervised 
persons doing maintenance work. 
a be graduate. For consultation 
work. 





Give experience, education, age, 
references, personal history, sal- 
ary received and salary expected. 
Please be complete and specific. 


ALL pe UIRIES WILL BE CON. 
SIDERED PROMPTLY AND 
KEPT CONFIDENTIAL 


E. |. du Pont de Nemours & Co, (\ne.) 
Engineering Department Personnel 
Wilmington 98, Del 
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payable in advance. Ten percent discount if three or more insertions are ordered at same time 
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REFINERY POSITIONS AVAILABLE 


Geeqqaped of congiany Stn Ene seas eore oe 
refinery located in southwest: 





NIGHT SUPERVISOR — CRACKING AND POLY PLANT: Responsible for direct supervi- 
sion of catalytic cracking and poly plant operations, plus general supervision over 
all refinery workers during night shifts. Must have five to ten years’ refinery ex- 
perience and be thoroughly familiar with all phases of refinery operations, 

INDUSTRIAL ENGINEER: Responsible for the investigation of work methods in the 
processing, maintenance and clerical functions for the purposes of reducing costs, 
improving quality, or raising yields. Must be graduate Industrial Engineer with three 
to five years’ experience and be familiar with refinery operations, 

PERSONNEL ASSISTANT: Responsible for aiding refinery manager on problems re- 
lating to industrial relations policies and procedures, interpretation of union con- 
tracts, and settlement of grievances, Also responsible for maintaining personnel records, 
classification and seniority records, and for preparing work schedules. Must have three 
to five years’ personnel and industrial relations work with emphasis on handling 
grievances and working with union representatives. 


In letter, give educction, age, militery status, experience, and salary expected. 
Box 186-R, c/o Petroleum Refiner, Houston, Texas 











Good Opportunity 


WANTED: Chemical Engineers for process 
development and process design on petro- 
leum refining and chemical processes. Pre- 
fer individuals with several years experi 
ence in one or both of above fields. South- 
west location. Write F. J. Heller, Research 
and Development Department Phillips 
Petroleum Company, Bartiesville, Okla 


CHEMICAL ENGINEER |*™ 


With Petroleum 


For Young 








POSITIONS OPEN 
PROCESS ENGINEERS 
(CH. E.'s) 


JOB ENGINEERS 
INSTRUMENT ENGINEERS 


Experienced in 
PETROLEUM 
PETRO-CHEMICAL 
ond 


’ 
Refining Experience 


Furnace builders, specializing in 
petroleum refining heaters for 
crude distillation, cracking, eftc., 
seek services of young chemical 
engineer (2 to 3 years experi- 
ence) familiar with oil refining 
furnace requirements. Excellent 
opportunity with small, well es- 
tablished firm located in New 
York City . . . All replies confiden- 
tial, our organization knows of 
this advertisement. 


CHEMICAL INDUSTRIES 
Location New England 


Box 188-R, c/o Petroleum Refiner, 
Houston, Texas 








SAFETY SUPERVISOR—Man 30 to 40 years of 
age to set up and operate all safety func- 
tions in a vinyl plastic production plant 
Prefer safety in ch i, syn- 





thetic rubber or refinery work or similar 
background of training. Please forward resume 
of qualifications and salary required. Box 
187-R, Petroleum Refiner, Houston, Texas. 
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Registered Engineer, headquarters 
Chicago, with 26 years experience all 
phases petroleum industry, ten of which 
has been connected with liquefied pe- 
troleum gas, desires to represent equip- 
ment or process manufacturers. Ad- 
dress Box 182-R, % Petroleum Mefiner, 
Houston, Texas. 
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Forging Co. 
Lakens Steel Co. 
The Lammas Co. 
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Manning, Maxwell & Moore, Inc. 
Mason-Neilan Regulater Co. 
The Master Electric Co. 
*Arther G. McKee & Co. 
"Metal Textile Corp. 
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Rockwell Manufacturing Co. 
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Shand & Jurs Co. 
Sims Pump Valve Co., Inc. 


Selv: Sales Division 

Allied Chemical & Dye Corp. - 
The Edward Soph Co. = 
"Stone & Webster 

Engineering Corp. . 
*Strong. Carlisle & Hammond Co. 
*San Shipbuildiag & Dry Deck Co. 
Superior Manufacturing Co. 
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Tank Insulators, Inc. . 
*Taylor Instrument Companies - 

*The Terry Steam Turbine Co. .. 
Tennessee Conl, tron & Railroad Co. -~. 
The Timken Roller Bearing Co. 

*Tretolite Co. " . 

Turner Halsey Co. 


*Union Asbestos & Rubber Co. 
*Union Carbide and Carbon Corp. 
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Wyatt Metal & Boiler Works 


*Varnall-Waring Co. 


*Zallea Brothers 


Petroleum Refiner—V ol. 30, No 


22 
7 


Ill Cover 


1 





QUICK 
Tube Servicing 


BOOSTS 
PRODUCTION 


SUPERIOR-BUILT scrubbers operating at 600 Ibs. pressure PRODUCTION CHART 


SUPERIOR delivers 


as planned and specified! 


The above scrubbers were SUPERIOR-built for o West Texas re- 
pressuring plant. Other SUPERIOR refinery and gasoline plant 
— is found in mony creas and it always meets vitally 

mt specifications and code standards. FOR YOUR NEXT 
108, CALL SUPERIOR! 





ALSO 


API-ASME 
AND ASME CODE FRACTIONATING TOWERS + HEAT 
CERTIFIED BY EXCHANGERS + SCRUBBERS AND 
NATIONAL BOARD RETUBING OF HEAT EXCHANGERS 











For Information or Estimates Call Amarillo 3-4395 


You can save dollars and days . . . put 
ion back on stream faster. . . 
es Bg Fiat seen carta 


Wilson Tube Expanders for rapid tube 


servicing. 
Wilson EP Air Motor © with 
a wide variety of cutter hea ickly 
removes even the toughest de- 
its in boilers, heat exchangers, 
stills, oil heaters and transfer lines. 
The EP Cleaner has extra power for 
heavy work. It keeps air consumption 
at a minimum by its exclusive auto- 
matic valving of the driving air. Spe- 
prt sxblade light-blade eo bewely 
flow of power plus 
high tc nee. 
Wilson Tube Expanders make rolli 
of new tubes. ——a of ol 


$ tubes wick and eas re- 
You know at a glance with pve arte be Parcs! ~ 


Rochester DIAL THERMOMETERS «in ail sizes fartag ancl non-flaring 


types. TW.781 
Extremely fast, accurate and easy-to-read, Roch- SEND FOR 48-PAGE BULLETIN 
ester Bimetallic Dial Thermometers take the guess- ON COMPLETE WILSON TUBE CLEANER LINE 
work out of temperature readings. Rugged con- TUBE EXPANDER CATALOG 
struction with high-quality stainless steel assures A single request brings both 
long life on all types of service. Backed by 35 
years of experience in liquid level, tomperatare THOMAS C. WILSON, INC. 21-11 44TH AVENUE, LONG ISLAND CITY 1, WY. 
and pressure gauge production. Write today for CABLE, “TUBECLEAN", MEW YORK 
new bulletin IT-650. Rochester Manufacturing Co., 
Inc., 38 Rockwood St., Rochester 10, N. Y. 


ROCHESTER MANUFACTURING CO., INC. 


gee Ai THERA TER A AMM ® WILSON TUBE CLEANERS 
WILSON-DUDGEON TUBE EXPANDERS 





January, 1951—A Gulf Publishing Company Publication 








What if it is freezing cold—your exposed steam 
traps won't cause you any worry if they’re Yarway. 


Yarway Impulse Steam Traps don’t freeze because 
condensate does not accumulate. The only moving 
part—a little valve—is continually testing for con- 
densate and passing it as soon as it forms. It never 
waits for a trapful to collect. Hence, there’s never 
anything to freeze. 

There are other good reasons, too, why more 
than 650,000 Yarways have been bought for both 
indoor and outdoor installations. 


They get equipment hotter, sooner. They are small 
in size, light in weight, easy to install and maintain. 
They are good for all pressures. Construction is 
stainless steel. 


Prove these advantages in your own plant at our 
expense. Try a Yarway for free. Call your nearby 
Yarway distributor or write direct to... 


YARNALL-WARING COMPANY 


128 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 
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NON-STICKING ® NON-LEAKING &® EASY OPERATING 


Keep upkeep down in all refining and cycling operations 


-NOW AUTOMATICALLY LUBRICATED WITH a 


G} ROCKWELL MANUFACTURING COMPANY 


400 N. Lexington Avenve e@ Pittsburgh &, Pa. 
Offices in All Principal Cities. 





